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ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
JULY THRU DECEMBER, 1964

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion
Plant during the second half of 1964 revealed that the amount of uranium in the
surface waterways and in the air as far as five miles from the plant area is

not significantly different from the normal background values established for
this region.

The average air-borne alpha activity at the three five-mile sampling stations
continued to be only a small fraction of the maximum permissible concentration
for the general population. Environmental air sampling data are shown in
Table 1 and the continuous sampling points in Figure 1.

Continuous sampling of the surface waterways adjacent to the plant revealed

no instance where the uranium concentration exceeded the maximum permissible
concentration specified for water (MPCW).* The average activity of natural
uranium materials in the Clinch River reflecting the effects of all of the Oak
Ridge plants was only about 0.1% of the MPCy. Sampling data are shown in
Table 2 and the sampling points in Figure 2,

External gamma radiation levels as determined from measurements at three
locations surrounding the ORGDP area averaged 0.03 mr/hour. This approxi-
mates the average background levels obtained throughout the United States by
the U. S. Public Health Service Radiation Surveillance Network, employing
similar methods and detection instruments.,

* Manual Chapter AEC-0524, Annex 1, Table 2, "Concentrations in Air and Water
Above Natural Background."

Safety and Health Physics Department
Oak Ridge Gaseous Diffusion Plant
January 19, 1965
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Lawnville

SAMPLING POINTS OF OUTSIDE ENVIRONS - ORGDP
AIR
W Sampling Location - Five Miles from Plant
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ENVIRONMENTAL SAMPLING

OAK RIDGE GASEOUS DIFFUSION PLANT
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SCALE: 2 Inches = 1 Mile

FIGURE 2



i
Ry

P 'y
(:}J‘- . o
Wy e,

UNION UNION CARBIDE CORPORATION
CARBIDE NUCLEAR DIVISION )
P. 0. BOX P, OAK RIDGE, TENNESSEE 37831 ‘ay

September 1k, 1964

U. S. Atomic Energy Commission
Post Office Box E
Ozk Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager
Oak Ridge Operations

Gentlemen:

Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing eighty copies of the report for the
first half of 1964 on Environmental Levels of Radioactivity for the

Oak Ridge Area.
op :j::‘r\/

C. E. Larson
Vice President

CEL:JAS:dg
Enclosures

. Becher (2)//
. Bruce

. Center (L)

. Davis (10)
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. Morgan
Swartout (2)
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ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period, January - June, 196k)

Compiled by the

Applied Health Physics Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY
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Introduction

Radioactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

50lid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. (The use of pits for disposal of liquid waste was dis-
continued as of November, 1962.) Low level liquid wastes are discharged,
after preliminary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhaus-
ted to the atmosphere from several tall stacks after treatment by means
of filters, scrubbers, and/or precipitators.

This report presents data on the environmental levels of radioactiv-

ity for the Oak Ridge Area and compares the data with established maximum
permissible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and by fall-
out occurring in the general environment of East Tennessee is monitored
by two systems of monitoring stations. One system consists of seven sta-
tions which encircle the plant areas (Fig. 1) and provide data for evalu-
ating the impact of all Oak Ridge Operations on the immediate environment.
A second system consists of seven stations encircling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides data
to aid in evaluating local conditions and to assist in determining the
spread or dispersal of contamination should a major incident occur. Sam-
pling is carried out by passing air continuously through a filter paper.
Data collected are accumulated and tabulated in average pc/cc of air
sampled.

Atmospheric contamination by alpha-emitting materials, interpreted
as uranium, is determined by taking continuous air samples at three loca-
?ions on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant

Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
into the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant



T aam3td

WHISXS DNIHOIINOW VIV HHIAWIYHd ¥O0d SHIIS NOLLVLS

T 7
,\(0/ <e . \\
N3 N33O AMOYOH 18 773 Y
18-dH af .
_\/— «%«W\N@% W,w.
! 2
ALINIDIA 39019 ¥VO NI “ i v\%%
SNOILYLS ONIHOLINOW -HIV | \ ‘ /
¥3LINY3d HL 50 @ R Y
SNOILYIO0T ONIMOHS V34V [ BN Y
03TTI0HLNOD-03V 3HL m >/ ; /
gz [ >. s i
. v
i ~ | |
PN .
CELY N :
oI-X @® \ \ b
Wva »vo m_._._I>> A N

s..\ A

eosvo =
~
.\\
i

\ HIHVIWY = o
£c-dH @ I\‘ﬂlﬁﬂﬂj\\

i 7

!
~ N
te
o
BiIdNENL 5 i,
9¢ -dH @ - ﬂ

cSYHSELL DMT-WI-TINYO
CITATSSYIONN




g °In3Td

WHLSAS DNTHOLINOA ¥IV HLOWHY ¥OJd SHIIS NOLLVIS

- - —— - A e = =Y ES

x
s e —y VOOONVLIVHI ; Lz
— . \l\l\ AL
- ’
hj/\// ) - 7 =

puD|aA3[D U
! ...;..\ ; \l 5\- o w\?q
040gs)1'qQ \

a9
g
it \ : N SIwGe b
T yuvd VM ’ J.\
7 f X e N [WVO 9 Siivm 56 -dH|
\ I ‘ rxm“‘m 1939 \v Aoy R Saw G D
SNLIW J2JOM|GOMS / BAAUINOW
L $3|IW 2} [Wva S77vd 1v3y9 96 -dH| .
P = =
2 < un\-r
o 4V4r 0 e " ' 4
’ - %
\ ) SIAIINADS i
sau 2y

[wva svionoa £5-4dH|

A —

[Wva@ 335083HD vG -dH|
\

s3jjw Gy o !
UMOYS1IION \

ch 7
or“~ Ky om0
s g2
R [Wva SIMYON 1S ~-dH]

VW
(TES)
4

o sl )
[WVa MOT7TOH 37V 26-4H|

TU6TESE DMA-WI-TINIO
CITIISSYTIONN



i e e

SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
AIR
v Sampling Locetion - Five Miles from Plant

Figure 3




and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations in
the Clinch River comply with the maximum permissible levels for populations
in the neighborhood of a controlled area as specified by AEC Manual, Chapter
052k. The concentration of radiocactivity leaving White Oak Creek is meas-
ured and concentration values for the Clinch River are calculated on the
basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a numter of locations as
shown in Figs. 4 and 5. Samples are taken at a number of lccations in
the Clirch River, beginning at a point above the entry of wastes into the
river and ending at Center's Ferry near Kingston, Tennessee. Sream gaug-
ing operations are carried on continuously by the United States Geological
Survey to obtain dilution factors for calculating the probable concentra-
tions of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only since cooling time and hold-up time in the waste effluent system is
such that short-lived radionuclides are not present. The concentrations
of those isotopes present in significant amounts are determined by analysis.
A weighted average maximum permissible concentration for water, (MPC )y,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as specified by AEC
Manual, Chapter 0524.1 The average concentrations of gross beta activity
in the Clinch River are compared to the calculated (MPC ),; values.

The concentration of uranium is compared with the specific (MPC)W
value for uranium.

Gamma. Measurements

External gamma radiaticn levels are measured monthly at a number of
locations in the Qzk Ridge Area. Measurements are taken with a Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/kr.

Discussion of Data

Data on the environmental levels of radioactivity for the first half
of 1964 in the Oak Ridge and surrounding areas are presented in Table 1
through Table VI.

'AEC Manual, Chapter 0524, Appendix, Annex 1, Table II.
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ENVIRONMENTAL SAMPLING
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Figure 5



The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data for the immediate and
remote environs of the plants, were 1.3% and 1.7% respectively, of the
maximum permissible concentration for populations in the neighborhood of
a controlled area. These values are approximately 30% lower than those
of the last half of 1963 but are not significantly different from the
average of those measured in other areas of the United States and reported
by the U. S. Public Health Service Radiation Surveillance Network for the
period January through May, 196k.

The average air-borne alpha activity in the environs of the ORGIP,
five miles from ORGDP, was 18% of the maximum permissible concentration
for populations in the neighborhood of a controlled area.

The calculated average concentrations of radioactivity in the Clinch
River at Mile 20.8, the point of entry of most of the wastes, and the mea-
sured average concentration at Mile 4.5, near Kingston, Tennessee, were
2k x 10-® pe/ml and-9.3 x 10°® uc/ml respectively. These values are 3.5%
and 2.0% of the weighted average maximum permissible concentration (MPC)y-.
The average concentration of transuranic alpha emitters in the Clinch River
at Mile 20.8 was 3.1 x 10-*! pc/ml which is < 0.001% of the weighted average
(MPC )y, value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge Plants, was < 0.01% of the (MPC),
for uranium.

Fall-out from weapons tests continues to result in increased concen-
trations of °°Sr and '**Ce in Clinch River water, Table IV, CRM L41.5,
upstream from the point of entry of the wastes into the river.

External gamma radiation in the Oak Ridge Area averaged 0.01lk mR/hr.

Conclusion

The air and ground contamination found in both the immediate and
remote environs of QOak Ridge is due primarily to fall-out from sources
other than local plant operations. From analysis of the data presented,
it may be concluded that the Oak Ridge Operations contributed little to
air or ground contamination in the neighborhood of the area controlled
by the Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River
by the release of low level radiocactive liquid wastes from local opera-
tions, the resulting concentrations in the river are well below the
maximum permissible concentration for populations residing in the neigh-
borhood of a controlled area.
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TABIE I
CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

January - June, 196k

. . .13
Station Location Number of Units of 10 uc/cc

Number Samples Taken Maxinum?® MinimumP Average (MPC)aC

Perimeter Stations

HEP-21 Kerr Hollow Gate 26 29 5 13 1.3
HP-32 Midway Gate 26 27 b 15 1.5
HP-33% Gallaher Gate 26 20 I 11 1.1
HP-34 White Oak Dam 26 25 5 12 1.2
HP-35 Blair Gate 29 35 5 1k 1.4
HP-36 Turnpike Gate 180d 30 6 1k 1.k
HP-37 Hickory Creek Bend 26 26 5 13 1.3
Average 13 1.3
Remote Stations
HP-51 Norris Dam 26 bl 7 16 1.6
HP-52 Loudoun Dam 26 3L L 7 1.7
HP-53 Douglas Dam 26 28 6 17 1.7
HP-54 Cherokee Dam 26 48 i 19 1.9
HP-55 Watts Bar Dam 25 ho 7 20 2.0
HP-56 Great Falls Dam 26 29 5 14 1.4
HP-57 Dale Hollow Dam 26 3l 6 16 1.6
Average 17 1.7

a . .
Maximum weekly average concentration.

| I .
Minimum weekly average concentration.

c(MPC)a is taken to be lO’louc/cc as specified in AEC Manual, Chapter 052h,
Appendix, Annex 1, Table II.

dSamples collected on daily schedule beginning 5/7/62. Maximum and minimum
daily average concentrations were 4.9 x 10~t uc/cc and 0.2 x lO'lauc/cc
respectively.
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11

TABLE IIT

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

January - June, 196k

Number of Units of 10-7 pe/ml
Samples Taken = % of (MPC )y
Max imum® Minimum Average
183 8.2 0.23 2. 3.5

aMa.x:i_mum weekly average.

bMinimum weekly average.
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INTERNAL CORRESPONDENCE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
To (Name)  Dp, K, Z¢ Horgan Date  July 23, 1904

Company

Location ORNL Originating Dept.

Answering letter date

Copy fo Mr, X, ¥, Bahlor subject Nows Release on Environsental
Mr. A. F. 3echer Surveys
Mr, C. E. Conter
Mealth Physics Flle - RC

Attached are data for the semiannual news rcioase, as rsquested by AEC-QRO,
covering environmental surveys made by our plent forces at off-plant locs-

tions during the first half of CY-1964,

RGJ:spn
Attachuont
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ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEQUS DIFFUSION PLANT
JANUARY THRU JUNE, 1964

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion
Plant during the first half of 1964 revealed that the amount of uranium in
the surface waterways and in the air as far as five miles from the plant
area is not significantly different from the normal background values
established for this region.

The average air-borne alpha activity at the three five-mile sampling stations
continued to be only a small fraction of the maximum permissible conéentration
for the general population. Environmental air sampling data are shown in
Table 1 and the continuous sampling points in Figure 1.

Continuous sampling of the surface waterways adjacent to the plant revealed
no instance where the uranium concentration exceeded the maximum permissible
concentration specified for water (MPC,).* The average activity of natural
uranium materials in the Clinch River reflecting the effects of all of the
Oak Ridge plants was only about 0.01% of the MPCy. Sampling data are shown
in Table 2 and the sampling points in Figure 2.

External gamma radiation levels as determined from measurements at five
locations surrounding the ORGDP area averaged 0.02 mr/hour. This approxi-
mates the average background levels obtained throughout the United States
by the U.S. Public Health Service Radiation Surveillance Network, employihg
similar methods and detection instruments.

* Manual Chapter AEC-0524, Annex 1, Table 2, "Concentrations in Air and
Water Above Natural Background."

Safety and Health Physics Department
Oak Ridge Gaseous Diffusion Plant
July 20, 1964
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Lawnvilie

SAMPLING POINTS OF QUTSIDE ENVIRONS - ORGDP
AIR
W Sampling Location - Five Miles from Plant
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ENVIRONMENTAL SAMPLING

OAK RIDGE GASEOQUS DIFFUSION PLANT
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UNION UNION CARBIDE CORPORATION
. CARBIDE NUCLEAR DIVISION
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February 27, 1964

on Environmmental Levels of Radioactivity

As requested, we are enclosing eighty copies of the report for the
second half of 1963 on Envirommental Levels of Radioactivity for the

Oak Ridge Area.
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ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period, July - December, 1963)

Compiled by the

Applied Health Physics Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction

Radioactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. (The use of pits for disposal of liquid waste was dis-
continued as of November, 1962.) ILow level liquid wastes are discharged,
after preliminary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhaus-
ted to the atmosphere from several tall stacks after treatment by means
of filters, scrubbers, and/or precipitators.

This report presents data on the envirommental levels of radioactiv-

ity for the Ozk Ridge Area and compares the data with established maximum
permissible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and by fall-
out occurring in the general environment of East Tennessee is monitored
by two systems of monitoring stations. One system consists of seven sta-
tions which encircle the plant areas (Fig. 1) and provide data for evalu-
ating the impact of all Oak Ridge Operations on the immediate enviromment.
A second system consists of seven stations encircling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides data
to aid in evaluating local conditions and to assist in determining the
spread or dispersal of contamination should a major incident occur. Sam-
pling is carried out by passing air continuously through a filter paper.
Data collected are accumulated and tabulated in average uc/cc of air
sampled.

Atmospheric contamination by alpha-emitting materials, interpreted
as uranium, is determined by taking continuous air samples at three loca-
?ions on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant

Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
into the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
ATR
v Sempling Location - Five Miles from Plant
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and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations in
the Clinch River comply with the maximum permissible levels for populations
in the neighborhood of a controlled area as specified by AEC Manual, Chapter
0524. The concentration of radioactivity leaving White Oak Creek is meas-
ured and concentration values for the Clinch River are calculated on the
basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as
shown in Figs. I and 5. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into the
river and ending at Center's Ferry near Kingston, Tennessee. Stream gaug-
ing operations are carried on continuously by the United States Geological
Survey to obtain dilution factors for calculating the probable concentra-
tions of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and Tor the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only since cooling time and hold-up time in the waste effluent system is
such that short-lived radionuclides are not present. The concentrations
of these isotopes present in significant amounts are determined by analysis.
A weighted average maximum permissible concentration for water, (MPC),,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as specified by AEC
Manual, Chapter 052h.l The average concentrations of gross beta activity
in the Clinch River are compared to the calculated (MPC)W values.

The concentration of uranium is compared with the specific (MPC)y
value for uranium.

CGamma, Measurements

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge Area. Measurements are taken with a Geiger-
Miller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

Discussion of Data

Data on the envirommental levels of radioactivity for the second half
of 1963 in the Oak Ridge and surrounding areas are presented in Table 1
through Table VI.

lAEC Manual, Chapter 0524, Appendix, Annex 1, Table II.
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The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data for the immediate and
remote environs of the plants, were 2.0% and 2.4% respectively, of the
maximum permissible concentration for populations in the neighborhood of
a controlled area. These values are approximately a factor of three
lower than those of the first half of 1963 but are not significantly
different from the average of those measured in other areas of the United
States and reported by the U. S. Public Health Service Radiation Surveil-
lance Network for the period July through November, 1963.

The average air-borne alpha activity in the environs of the ORGDP,
five miles from ORGDP, was 20% of the maximum permissible concentration
for populations in the neighborhood of a controlled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 8.6 x 10-8 pe/ml and L.k x 10-8 we/ml re-
spectively. These values are 3.3% and 4.0% of the weighted average maxi-
mum permissible concentration (MPC)W. The average concentration of trans-
uranic alpha emitters in the Clinch River at Mile 20.8 was 5.9 x 10-11
pe/ml which is approximately 0.002% of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch
River, reflecting the effects of all Oak Ridge Plants, was 0.01% of the
(MPC)y; for uranium.

Fall-out from weapons tests continues to result in increased concen-
trations of Sr90 and Celt in Clinch River water, Table IV, CRM k1.5,
upstream from the point of entry of the wastes into the river.

External gamma radiatioﬁ in the Oak Ridge Area averaged 0.023 mR/hr.

Conclusion

The air and ground contamination found in both the immediate and
remote environs of Oak Ridge is due primarily to fall-out from sources
other than local plant operations. From analysis of the data presented,
it may be concluded that the Oak Ridge Operations contributed little to
air or ground contamination in the neighborhood of the area controlled
by the Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River
by the release of low level radicactive liquid wastes from local opera-
tions, the resulting concentrations in the river are well below the
meximum permissible concentration for populations residing in the neigh-
borhood of a controlled area.




CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of

9

TABLE T

Particulates in Air

July - December, 1963

Station Location Number of Units of 10-13 uc/ce % of
Number + Samples Taken Maximum® MinimumP Average (MPC)aC
Perimeter Stations
HP-31 Kerr Hollow Gate 26 68 5 22 2.2
HP-32 Midway Gate 26 69 5 23 2.3
HP-33 Gallaher Gate 26 L9 3 16 1.6
HP-34 White Oak Dam 26 57 3 18 1.8
HP-35 Blair Gate 26 69 L 22 2.2
HP-36 Turnpike Gate 1804 66 b 22 2.2
HP-37 Hickory Creek Bend 26 61 L 20 2.0
Average 20 2.0
Remote Stations
HP-51 Norris Dam 26 59 5 23 2.3
HP-52 Loudoun Dam 25 91 i 27 2.7
HP-53 Douglas Dam 25 78 by 24 2.4
HP-5L Cherokee Dam 26 s 6 27 2.7
HP-55 Watts Bar Dam 26 T2 5 23 2.3
HP-56 Great Falls Dam 26 75 5 24 2.4
HP-57 Dale Hollow Dam 26 56 5 22 2.2
Average 2L 2.4

Maximum weekly average concentration.

bMinim.um.weekly average concentration.

C(MPC)a is taken to be 10-10 pc/cc as specified in AEC Manual, Chapter OSEh,

Appendix, Annex 1, Table IT.

dSamples collected on daily schedule beginning 5/7/62. Maximum and minimum

daily average concentrations were 90 x 10-13 pc/cc and 3.0 x 10-13 pe/ce

respectively.
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TABLE ITII

CAICULATED AVERAGE CONCENTRATION OF RADIOACTIVITY

July - December, 1963

IN THE CLINCH RIVER AT MILE 20.8

Number of
Samples Taken

Units of 10~ ue/ce

Maximum®

MinimumP

Average

% of (MPC)

182

L.6

0.08

0.86

3.3

aMaximum weekly average.

b,
Minimum weekly average.
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For Immediate Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
JULY THRU DECEMBER, 1963

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion
Plant during the second half of 1963 revealed that the amount of uranium in
the surface waterways and in the air as far as five miles from the plant
area is not significantly different from the normal background values
established for this region,

The average air-borne alpha activity at the three five-mile sampling
stations continued to be a fraction of the maximum permissible concentration
for the general population. Environmental air sampling data are shown in
Table 1 and the continuous sampling points in Figure 1.

Continuous sampling of the surface waterways adjacent to the plant revealed
no instance where the uranium concentration exceeded the maximum permissible
concentration specified for water (MPCW).* The average activity of natural
uranium materials in the Clinch River reflecting the effects of all of the
Oak Ridge plants was 0.01% of the MPC,. Sampling data are shown in Table 2
and the sampling points in Figure 2.

External gamma radiation levels as determined from measurements at five
locations surrounding the ORGDP area averaged 0.04 mr/hour. This approxi-
mates the average background levels obtained throughout the United States
by the U.S. Public Health Service Radiation Surveillance Network, employing
similar methods and detection instruments.

* Manual Chapter AEC-0524, Annex 1, Table 2, "Concentrations in Air and Water
Above Natural Background."

Safety and Health Physics Department
Oak Ridge Gaseous Diffusion Plant
January 14, 1964
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Lawnville

SAMPLING POINTS OF OUTSIDE ENVIRONS - ORGDP
AIR
W Sampling Location - Five Miles from Plant

FIGURE |




News Release

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEQUS DIFFUSION PLANT
SAMPTE POINIS
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@ Outside Control Area /EAST FORK
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@ Within Control Area

POPLAR CREEK.

Scale: 2 Inches = 1 Mile b‘
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UNION CARBIDE NUCLEAR COMPANY ¢ [pivisioN OF UNION CORPORATION

CARBIDE

POST OFFICE BOX P. OAK RIDGE. TENNESSEE

September 13, 1963

U. S. Atomic Energy Commission {;2}
Post Office Box E i o
Oak Ridge, Tennessee : "

W

Attention: Mr. S. R. Sapirie, Manager .-
Oak Ridge Operations -

Gentlemen:

Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing eighty copies of the report for the
first half of 1963 on Environmental Levels of Radioactivity for the
Oak Ridge Area.

Very truly yours,

C. E. Larson
Vice President

CEL:JAS:dw
Enclosures

cc w/encl.: F. R. Bruce

D. M. Davis (10)

W. H. Jordan

K. Z. Morgan

J. P. Murray (4)

ORGDP, Safety and Health
Department (2)

J. A. Swartout (2)




ENVIRONMENTAL, LEVELS OF RADIOACTIVITY
FOR TEE OAK RIDGE AREA

(Report for Period, January - June, 1963)

Compiled by the

Applied Health Physics Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY




Introduction

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Sclid wastes are buried in a Conasauga shale formation. This shale
has a marxed ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. (The use of pits for disposal of liquid waste was dis-
continued as of November, 1962.) Low level liquid wastes are discharged,
after preliminary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhaus-
ted to the atmosphere from several tall stacks after treatment by means
of filters, scrubbers, and/or precipitators.

This report presents data on the envirommental levels of radiocactiv-

ity for the Oak Ridge Area and compares the data with established maximum
permissible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and by fall-
out occurring in the general enviromment of East Tennessee is monitored
by two systems of monitoring stations. One system consists of seven sta-
tions which encircle the plant areas (Fig. 1) and provide data for evalu-
ating the impact of all Oak Ridge Operations on the immediate enviromment.
A second system consists of seven stations encircling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides data
to aid in evaluating local conditions and to assist in determining the
spread or dispersal of contamination should a major incident occur. Sam-
pling is carried out by passing air continuously through a filter paper.
Data collected are accumulated and tabulated in average pc/cc of air
sampled.

Atmospheric contamination by alpha-emitting materials, interpreted
as uranium, is determined by taking continuous air samples at five loca-
Sions on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant

(Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
into the Tennessee River system by way of White Oak Creek and the Clinch
River. Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
ATR
W Sampling Location - Five Miles from Plant

Figure 3




and the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch
River. Releases are controlled so that resulting average concentrations in
the Clinch River comply with the maximum permissible levels for populations
in the neighbcorhood of a controlled area as recommended by the National
Committee on Radiation Protection (NCRP). The concentration of radioac-
tivity leaving White Oak Creek is measured ani concentration values for

the Clinch River are calculated on the basis >f the dilution provided by
the river.

Radioactive liquid wastes are sampled at a number of locations as
shown in Figs. 4 and 5. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into the
river and ending at Center's Ferry near Kingston, Tennessee. Stream gaug-
ing operations are carried on continuously by the United States Geological
Survey to obtain dilution factors for calculating the probable concentra-
tions of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only since cooling time and hold-up time in the waste effluent system is
such that short-lived radionuclides are not present. The concentrations
of those isotopes present in significant amounts are determined by analysis.
A weighted average maximum permissible concentration for water, (MPC)W,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended by the
NCRP. The average concentrations of gross beta activity in the Clinch
River are compared to the calculated (MPC)W values.

The concentration of uranium is compared with the specific (MPC )y
value for uranium.

Gamma. Measurements

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge Area. Measurements are taken with a (Geiger-
Muller tube at a distance of three feet above the ground, and the results
are tabulated in terms of mR/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the first half
of 1963 in the Oak Ridge and surrounding areas are presented in Table 1
through Table VI.

The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data for the immediate and
remote environs of the plants, were 6.0% and 6.3% respectively, of the
maximum permissible ccncentration for populations in the neighborhood of
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a controlled area. Although these values are approximately two times
higher than those for the last half of 1962, they are no greater than
the average of those measured in other areas of the United States and
reported by the U. S. Public Health Service Radiation Surveillance Net-
work for the period January through May, 1963.

The average air-borne alpha activity in the environs of the ORGDP,
five miles from ORGDP, was 11% of the maximum permissible concentration
for populations in the neighborhood of a contrclled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 2.3 x 10-T pc/ml and 1.5 x 10-T pe/ml re-
spectively. These values are 5.6% and 3.4% of the weighted average maxi-
mum permissible concentration as recommended by the National Committee
on Radiation Protection. The average concentration of transuranic alpha
emitters in the Clinch River at Mile 20.8 was 0.9% x 10-1t pe/ml which is
approximately 0.0002% of the weighted average (MPC)y value.

The average activity of natural uranium materials in the Clinch
River, reflecting the effects of all Oak Ridge Plants, was 0.01% of the
(MPC )y for uranium.

Fall-out from weapons tests continues to result in increased concen-
trations of Sr90, Celdt, ang Zr95-Nb95 in Clinch River water, Table IV,
CRM 41.5, upstream from the point of entry of the wastes into the river.

External gamma radiation in the Oak Ridge Area averaged 0.028 mR/hr.
This level is approximately the same as for the last half of 1962.

Conclusion

The air and ground contamination in both the immediate and remote
environs of Oak Ridge is due predominantly to fall-out from sources other
than local plant operations. From analysis of the data taken, it is con-
cluded that the Oak Ridge Operations contributed little to the air or
ground contamination found in the neighborhood of the area controlled by
the Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River by
the release of low level radioactive liquid wastes from local operations,
the resulting concentrations in the river are well below the maximum per-
missible concentration recommended by the NCRP for populations in the
neighborhood of an atomic energy installation.




CONTINUOUS ATR MONITORING DATA

Long-Lived Gross Beta Activity of

9

TABLE T

Particulates in Air

January - June, 1963

Station Number of Units of 10-13 pc/ce % of
Number Location Samples Taken Maximum® Minimumb Average (MPC)ac
Perimeter Stations
HP-31 Kerr Hollow Gate 26 99 29 58 5.8
HP-32 Midway Gate 26 105 27 61 6.1
HP-33 Gallaher Gate 26 99 28 56 5.6
HP-34 White Oak Dam 26 106 30 57 5.7
HP-35 Blair Gate 26 131 31 67 6.7
HP-36 Turnpike Gate 1814 108 35 6l 6.4
HP-37 Hickory Creek Bend 26 85 29 56 5.6
Average 60 6.0
Remote Stations
HP-51 Norris Dam 26 - 11k 35 57 5.7
HP-52 Toudoun Dam 26 107 37 66 6.6
HP-53 Douglas Dam 26 107 39 65 6.5
HP-5L4 Cherokee Dam 26 95 35 67 6.7
HP-55 Watts Bar Dam 26 101 39 61 6.1
HP-56 Great Falls Dam 25 99 L5 63 6.3
HP-57 Dale Hollow Dam 26 ok L1 59 5.9
Average 63 6.3

SMaximm weekly average concentration.

bMinimum weekly average concentration.

®(MPC), is taken to be 10-10 ne/cc as recommended in NBS Handbook 69, Table k,

p. 9k.

dSamples collected on daily schedule beginning 5/7/62. Maximm and minimum
daily average concentrations were 185 x 10-13 pc/cc and 8.9 x 10-13 pc/ce
respectively.
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CALCULATED AVERAGE CONCENTRATTION OF RADIOACTIVITY

11

TABLE IIT

IN THE CLINCH RIVER AT MIIE 20.8

January - June, 1963

Number of
Samples Taken

Units of 10-T pe/cc

Maximume

Minimumb

Average

% of (MPC )y

182

5'8

0.19

243

5.6

Maxcimum weekly average.

bMininmm weekly average.
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CARBIDE INTERNAL CORRESPONDENCE

UNION CARBIDE NUCLEAR COMPANY . POST OFFICE BOX P, OAK RIDGE, TENNESSEE
f "2‘,@
- 2
To (Name) Dy, K, Zo Morgan Dete  July 19, 1963 &2,
Company <. 4 0’0
Location ORNL Originating Dept. '“a\ GQ/Q
<
Answering lotter date W P (_
7

Copr o fir, Ke e Bahlexr Subiect  News Release on Envirome\t?xt‘a

Mr, A. F, Becher Surveys 7

Mre Ja P -'mtray
Health Physics File =« RC

Attached are data for the semianmnual news release as requested by the AEC-CRO,

covering environmental surveys made by our plant forces at off-plant locations

during the firet half of CY=~1963, »
ORIGINAL SIGHED BY S

R. 6. JORDAN
Re G4 Joxdan
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For Immediate Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE -OAK RIDGE GASEOUS DIFFUSION PLANT
JANUARY THRU JUNE, 1963

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion Plant
during the first half of 1963 revealed that the amount of uranium in the surxface
waterways and in the air as far as ‘five miles from the plant area is not signifi-
cantly different from the normal background values established for this region.

The average air-borne alpha activity at the five-mile sampling stations continued
to be less than one-half of the maximum permissible concentration for the general
population. Environmental air sampling data -are shown in Table 1 and the con-
tinuous sampling points in Figure 1.

Continuous sampling of the surface waterwéyg adjacent to the plant revealed no
instance where the uranium concentration exceeded the maximum permissible con-
centration specified for water (MPCW).* The average activity of natural uranium
materials in the Clinch River reflecting the effects of all of the Oak Ridge
plants was 0,03% of the MPC,. Sampling data are shown in Table 2 and the sampling
points in Figure 2,

External gamma radiation levels as determined from measurements at five locations
surrounding the ORGDP Area averaged 0.020 mr/hour. This approximates the average
background levels obtained throughout the United States by the U. S. Public
Health Service Radiation Surveillance Network, employing similar methods and
detection instruments,

* National Bureau of Standards Handbook No. 69, Maximum permissible concentra-
tions in water for populations adjacent to AEC installations based on a 168-
hour continuous exposure to natural uranium.

Safety and Health Physics Department
Oak Ridge Gaseous Diffusion Plant
July 17, 1963
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ENVIRONMENTAL SAMPLING

OAK RIDGE GASEOQUS DIFFUSION PLANT

SAMPLE POINTS
@ Outside Control Area

© Vithin Control Area

/ EAST FO

SCALE: 2 Inches = 1 Mile

OAK RIDGE GASEQUp DIFFUSION PLANT

T

| I g

FIGURE 2



UNION CARBIDE NUCLEAR COMPANY ¢ DlViSiON OF UNION CORPORATION

CARBIDE

POST OFFICE BOX P. OAK RIDGE. TENNESSEE

February 13,1963

AN

U. 5. Atomic Energy Commission N L
Post Office Box E . 2%:{
Oak Ridge, Tennessee E T

Attention: Mr. S. R. Sapirie, Manager -
Oak Ridge Operations 4

Gentlemen: <

Dissemination to the Public of Data
on Environmental Levels of Radioactivity

As requested, we are enclosing eighty copies of the report for the
second half of 1962 on Environmental Levels of Radioactivity for the
Oak Ridge Area.

Very truly yours,

UNION CARBIDE NUCLEAR COMBPANY

L&

C. BE. Larson, Vice President

CEL:KZM:dc

Enclosures

cc w/encl.: F. R. Bruce
D. M. Davis (10)
W. H. Jordan
K. Z. Morgan

J. P. Murray (U4)

ORGDP, Safety and Health
Department (2)

J. A. Swartout (2)

[N - &



ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Period, July - December, 1962)
J 2

Compiled by the

Applied Health Physics Section

Health Physics Division

OAK RIDGE NATIONAL LABORATORY

ISR £ty S Oulirs




Introduction

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
tas a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches located in the Conasauga
shale formation. (The use of pits for disposal of liquid waste was dis-
continued as of November, 1962.) Low level liquid wastes are discharged,
after preliminary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhaus-
ted to the atmosphere from several tall stacks after treatment by means
of filters, scrubbers, and/or precipitators.

This report presents data on the environmental levels of radioactiv-

ity for the Oak Ridge Area and compares the data with established maximum
prermissible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general enviromment of East Tennessee is monitored by
two systems of monitoring stations. One system consists of seven stations
which encircle the plant areas (Fig. 1) and provides data for evaluating
the impact of all Oak Ridge Operations on the immediate enviromment. A
second system consists of seven stations encircling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides data
to aid in evaluating local conditions and to assist in determining the
spread or dispersal of contamination should a major incident occur. Sam-
pling is carried out by passing air continuously through a filter paper.
Data collected are accumulated and tabulated in average uc/cc of air
sampled.

Atmospheric contamination by alpha-emitting materials, interpreted
as uranium, is determined by taking continuous air samples at five loca-
?ions on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant

Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment, into
the Tennessee River system by way of White Oak Creek and the Clinch River.
Liquid wastes originating at the Oak Ridge Gaseous Diffusion Plant and the
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Y-12 Plant are discharged to Poplar Creek and thence to the Clinch River.
Releases are controlled so that resulting average concentrations in the
Clinch River comply with the maximum permissible levels for populations
in the neighborhood of a controlled area as recommended by the National
Committee on Radiation Protection (NCRP). The concentration of radio-
activity leaving White Oak Creek is measured and concentration values for
the Clinch River are calculated on the basis of the dilution provided by
the river.

Radiocactive liquid wastes are sampled at a number of locations as
shown in Figs. 4 and 5. Samples are taken at a number of locations in
the Clinch River, beginning at a point above the entry of wastes into the
river and ending at Center's Ferry near Kingston, Tennessee. Stream gaug-
ing operations are carried on continuously by the United States Geological
Survey to obtain dilution factors for calculating the probable concentra-
tions of wastes in the river.

Samples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only since cooling time and hold-up time in the waste effluent system is
such that short-lived radionuclides are not present. The fraction of the
activity comprised by each isotope is determined from the analyses. A
weighted average maximum permissible concentration for water, (MPC)W, for
the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended by the
NCRP. The average concentrations of gross beta activity in the Clinch
River are compared to the calculated (MPC)y; values.

The concentration of uranium is compared with the specific (MPC)W
value for uranium. s

Gamma Measurements

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge Area. Measurements are taken with a Geiger-
Muller tube at a distance of three feet aboveground, and the results are
tabulated in terms of mr/hr.

Discussion of Data

Data on the environmental levels of radiocactivity for the second half
of 1962 in the Osk Ridge and surrounding areas are presented in Table I
through Table VI.

The average air contamination levels for gross beta activity, as
shown by the continuous air monitoring filter data for the immediate and
remote environs of the plants, were 3.0% and 3.6% respectively, of the
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maximum permissible concentration for populations in the neighborhood of
a controlled area. These values are approximately 25% lower than those
for the first half of 1962 and are no greater than the average of those
measured in other areas of the United States and reported by the U. S.
Public Health Service Radiation Surveillance Network for the period,
July through October, 1962.

The average air-borne alpha activity in the environs of the ORGDP,
five miles from ORGDP, was 17% of the maximum permissible concentration
for populations in the neighborhood of a controlled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 2.9 x 10-7 uc/ml and 1.2 x 10-7 uc/ml re-
spectively. These values are 6.&% and 3.9% of the weighted average maxi-
mum permissible concentration as recommended by the National Committee
on Radiation Protection. The average concentration of transuranic alpha
emitters in the Clinch River at Mile 20.8 was 1.3 x 10-11 uc/ml which is
less than 0.0003% of the weighted average (MPC), value.

The average activity of natural uranium materials in the Clinch
River, reflecting the effects of all Oak Ridge Plants, was 0.02% of the
(MPC); for uranium.

Fall-out from weapons tests continues to result in increased concen-
trations of Sr90, Celuﬁ, and Zr95-Nb95 in Clinch River water upstream

from the point of entry of the wastes into the river. However, the con-
centrations of these radionuclides show a decrease from those found during
the first half of 1962.

External gamma radiation in the Oak Ridge Area averaged 0.031 mr/hr.
This level is no higher than that reported for some areas of the United
States by the U. S. Public Health Service Radiation Surveillance Network.

Conclusion

The air and ground contamination in both the immediate and remote
environs of Oak Ridge was influenced by fall-out from sources other than
local plant operations. From analysis of the data taken, it is concluded
that the Oak Ridge Operations contributed little to the air or ground
contamination found in the neighborhood of the area controlled by the
Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River by
the release of low level radioactive liquid wastes from local operations,
the resulting concentrations in the river are well below the maximum per-
missible concentration recommended by the NCRP for populations in the
neighborhood of an atomic energy installation.

O e ey epeapen = - g g A
TR R ) TR L T LR PO AL TN



TABIE T
CONTINUOUS ATR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

July - December, 1962

Station Number of Units of 1071 pe/cc of
Number Location Samples Taken| Maximum®|{MinimumP|Average| (MPC)yC

Perimeter Stations

HP-11 Kerr Hollow Gate 26 73 12 29 2.9
HP-12 Midway Gate 26 73 14 33 3.3
HP-13 Gallsher Gate 26 56 i2 27 2.7
HP-1L4 White Oak Dam 26 62 11 29 2.9
HP-15 Blair Gate 26 T2 17 33 3.3
HP-16 Turnpike Gate 7hd 81 14 3L 3.4
HP-17 Hickory Creek Bend 26 59 11 28 2.8
Average 30 3.0
Remote Stations
HP-19 Norris Dam 26 85 16 35 3.5
HP-20 Loudoun Dam 26 87 17 38 3.8
HP-21 Douglas Dam 26 . 82 13 36 3.6
HP-22 Cherokee Dam 26 99 17 36 3.6
HP-23 Watts Bar Dam 26 85 11 39 3.9
HP-24 Great Falls Dam 26 159 15 Lo k.o
HP-25 Dale Hollow Dam 26 69 1k 32 3.2
Average 36 3.6

aMaximum weekly average concentration.
b, . .
Minimum weekly average concentration.

c(MPC)a is taken to be 10710 uc/cc as recommended in NBS Handbook 69, Table L,
p. 9h.

dSamples collected on daily schedule beginning 5/7/62. Maximum and minimum
daily average concentrations were 178 x 10715 pe/cc and 27 x 10-13 pe/ce
respectively.
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TABIE ITI

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

July - December, 1962

Number of Units of 10~ ue/ml
Samples Taken Maximm® Minimum® Average % of (MPC)y
182 11.7 0.09 2.9 6.4

SMaximmum weekly average.

bMinimum weekly average.
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UNION INTERNAL CORRESPONDENCE

CARBIDE
UNION CARBIDE NUCLEAR COMPANY . POST OFFICE BOX P, OAK RIDGE. TENNESSEE
To (Name) DTe Ko Zo Morgan Date January 18, 1963
Company
Location CRNL Originating Dept.

Answering letter date

Copy to Mr, K. ¥W. Bahler subjet  Hews Release on Environmental
Mr., A. F, Becher Surveys
Mr, J. P. Murray v//

Health Physics File ~ RC

Attached are data for the semiannual news release as requested by the AEC-CRO,
covering environmental surveys made by our plant forces at cff-plant locations

during the last half of CY-1962.
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Attachment




For Immediate Release

ENVIRONMENTAL RADICACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
JULY THROUGH DECEMBER, 1962

The results of sampling of the environs of the Oak Ridge Gaseous Diffusion Plant
during the second half of 1962 revealed that the amount of uranium in the surface
waterways and in the air as far as five miles from the plant area is not signifi-
cantly different from the normal background values established for this region,

The average air-borne alpha activity at the five-mile sampling stations continued
to be less than one-half of the maximum permissible concentration for the general
population. Environmental air sampling data are shown in Table 1 and the con-
tinuous sampling points in Figure 1,

Continuous sampling of the surface waterways adjacent to the plant revealed no
instances where the uranium concentration exceeded the maximum permissible con-
centration specified for water (MPC,).* The average activity of natural uranium
materials in the Clinch River reflecting the effects of all of the Oak Ridge
plants was 0.,06% of the MPC,. Sampling data are shown in Table 2 and the sampling
points in Figure 2.

External gamma radiation levels as determined from measurements at five locations
surrounding the ORGDP Area averaged 0.020 mr/hour. This is the same as the
average background levels obtained throughout the United States by the U. S.
Public Health Service Radiation Surveillance Network, employing similar methods
and detection instruments.

* National Bureau of Standards Handbook No. 69, Maximum permissible concentra-
tions in water for populations adjacent to AEC installations based on a 168-
hour continuous exposure to natural uranium,

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
January 18, 1963
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
ATR
W sampling Location - Five Miles from Plant

FIGURE 1
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ENVIRONMENTAL SAMPLING
OAK RIDGE GASEQUS DIFFUSION PLANT
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UNION CARBIDE NUCLEAR COMPANY + ovision or b

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sapirie, Manager
Oak Ridge Operations

Gentlemen:

CARBIDE

CORPORATION

POST OFFICE BOX P, OAK RIDGE, TENNESSEE

October 15, 1962

Dissemination to the Public of Data

on Environmental Levels

of Radioactivity

As requested, we are enclosing eighty copies of the report for the first
half of 1962 on Environmental Levels of Radioactivity for the Oak Ridge

Areas.

Very truly yours,

UNION CARBIDE NUCLEAR COMPANY

%ph/ “szaeqzauJQ~ QL'CéquJZIZL_

CEL:KZM:dw
Enclosures

cc w/enel.: F. R. Bruce

F. L. Culler

P. M. Davis (10)

W. H. Jordan

X. Z. Morgan

ORGDP, Safety and Health
Department (2)

J. A. Swartout (2)

J. P. Murray (%)

P —W,T‘-..?.,ﬁ::‘—n ~ -

C. E. Larson, Vice President




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA e

(Report for Period, January - June, 1962)

Compiled by the

Applied Health Physies Section
Health Physics Division

OAK RIDGE NATIONAL ILABORATORY
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Introduction

Radioactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed of
accorcding to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radioactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are confined
in storage tanks or are released to trenches and pits located in the Cona-
sauga shale formation. Low level liquid wastes are discharged, after pre-
liminary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
filters, scrubbers, and/or precipitators.

This report presents data on the environmental levels of radioactivity

for the Oak Ridge Area and compares the data with established maximum per-
missible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general environment of East Tennessee is monitored by
two systems of monitoring stations. One system consists of seven stations
which encircle the plant areas (Fig. 1) and provides data for evaluating
the impact of all Oak Ridge Operations on the immediate environment. A
second system consists of seven stations encireling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides data
to aid in evaluating lccal conditions and to assist in determining the
spread or dispersal of contamination should a major incident occur. Sam-
pling is carried out by passing air continuously through a filter paper.
Data collected are accumulated and tabulated in average pe/ce of air
sampled.

Atmospheric contamination by alpha-emitting materials, interpreted

as uranium, is determined by taking continuous air samples at five locations
on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant (Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennes-
see River system by way of White Oak Creek and the Clinch River. Liquid
wastes originating at the Oak Ridge Gaseous Diffusion Plant and the Y-12
Plent are discharged to Poplar Creek and thence to the Clinch River.

Releases are controlled so that resulting average concentrations in the
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SAMPLING POINTS OF OUTSIDE ENVIRONS -« ORGDP
ATR
v Sampling Location - Five Miles from Plant

Figure 3
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Clinch River comply with the maximum permissible levels for populations in
the neighborhood of a controlled area as recommended by the National Com-
mittee on Radiation Protection (NCRP). The concentration of radiocactivity
leaving White Oak Creek is measured and concentration values for the Clinch
River are calculated on the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as
shown in Figs. 4 and 5. Samples are taken at a number of locations in the
Clinch River, beginning at a point above the entry of wastes into the river
and ending at Center's Ferry near Kingston, Tennessee. Stream gauging
operations are carried on continuously by the United States Geological
Survey to obtain dilution factors for calculating the probable concentra-
tions of wastes in the river.

Semples are analyzed for the long-lived beta emitters, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only since cooling time and hold-up time in the waste effluent system is
such that short lived radionuclides are not present. The fraction of the
activity comprised by each isotope is determined from the analyses. A
weighted average maximum permissible concentration for water, (MPC)y, for
the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended by the
NCRP. The average concentrations of gross beta activity in the Clinch
River are compared to the calculated (MPC)W values,

The concentration of uranium is compared with the specific (MPC)w
value for uranium.

Gamma Measurements 2

External gamma radiation levels are measured monthly at a number of
locations in the Oak Ridge Area. Measurements are taken with a Geiger-
Muller tube at a distance of three feet aboveground, and the results are
tabulated in terms of mr/hr.

Discussion of Data

Date on the environmental levels of radioactivity for the first half
of 1962 in the Osak Ridge and surrounding areas are presented in Table I
through Table VI.

The average air contamination levels for gross beta activity, as shown
by the continuous air monitoring filter data for the immediate and remote
environs of the plants, were 4.1% and 4.9% respectively, of the maximum
permissible concentration for populations in the neighborhood of a controlled
area. Although these values are approximately 18% higher than those of the
last quarter of 1961, they are no greater than the average of those measured
in other areas of the United States and reported by the U. S. Public Health
Service Radiation Surveillance Network for the first six months of 1962.
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The average air-borne elpha activity in the environs of the ORGDP, five
miles from ORGDP, was 8% of the maximum permissible concentration for popu-
lations in the neighborhood of a controlled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of m07t of the wastes, and at Mile 4.5, near
Kingston, Tennessee, were 3.9 x 107! pe/ml and 1.8 x 10-T pe/ml respec-
tively. These values are 8.2% and 6.2% of the weighted average maximum
permissible concentration as recommended by the National Committee on Radia-
tion Protection. The average concentration of transurenic alpha emitters
in the Clinch River at Mile 20.8 was 0.8 x 10-}l pc/ml which is less than
0.0002% of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge Plants, was less than 0.01% of the
(MPC)y for uranium,

Increased concentrations of Sr90, cel™ and 7r95 Wb95 were found in
Clinch River water, Table IV CRM 41.5, upstream from the point of entry of
the wastes into the river. These increases may be attributed to fall-out
from weapons tests.

External gamma radiation in the Oak Ridge Area averaged 0.027 mr/hr.
This level is no higher than that reported for some areas of the United
States by the U. S. Public Health Service Radiation Surveillance Network.

Conclusion

The air and ground contamination in both the immediate and remote
environs of Oak Ridge was influenced by fall-out from sources other than
local plant operations. From analysis of the data taken, it is concluded
that the Oak Ridge Operations contributed little to the air or ground
contamination found in the neighborhood of the area controlled by the
Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River by
the release of low level radiocactive liquid wastes from local operations,
the resulting concentrations in the river are well below the maximum per-
missible concentration recommended by the NCRP for populations in the
neighborhood of an atomic energy installation.




TABLE I

CONTINUOUS AIR MONITORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

January - June, 1962

Station Number of Units of 10713 pe/ce % of
Number Location Samples Taken |Meximum®[Minimumb[Average | (MPC)g©
Perimeter Stations
HP-11 Kerr Hollow Gate 26 67 23 38 3.8
HP-12 Midway Gate 26 Th 26 41 4,1
HP-13 Gallaher Gate 26 63 22 38 3.8
HP-1L White Oak Dam 26 69 o 39 3.9
HP-15 Blair Gate 26 7 26 L6 k.6
HP-16 Turnpike Gate Thd 90 25 43 b4
HP-17 Hickory Creek Bend 26 82 23 43 1
Average b1 h,1
Remote Stationse

HP-19 Norris Dam 26 - 91 31 52 5.2
HP-20 Loudoun Dam 26 89 20 L7 b7
HP-21 Douglas Dam 26 97 29 52 5.2
HP-22 Cherokee Dam 26 13 28 45 4,5
HP-23 Watts Bar Dam 26 89 29 50 5.0
HP-24 Great Falls Dam 26 85 32 51 5.1
HP-25 Dale Hollow Dam 26 85 27 b5 4,5
Average 49 4.9

a‘Ma.ximum weekly average concentration.

brge - .
Minimum weekly average concentration.

1

c(MPC)a is taken to be 10710 pc/ce as recommended in NBS Hendbook 69, Table 4,

p. 9k.

dSamples collected on daily schedule beginnin§ 5/7/62. Maximum and minimum
daily average concentrations were 306 x 10-1 uc/cc and 8 x 10713 uc/cc respectively.

eSampling program at HP-26, Berea, Kentucky, was discontinued January 1, 1962.
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TABLE III

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

January - June, 1962

Number of Units of 10~( pc/ml
Samples Taken Maximum Minimum Average % of (MPC)w

182 12.0 0.19 3.9 8.2
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13"!. - i 1 .
. 19 f’"j 71(.
UNION CARBIDE NUCLEAR COMPANY . POST OFFICE BOX Bliok begs. TENNESSEE
. ‘f
To-(Name) MTe Jo Co Hart Date July 18, 1962
Company
Location {RNL Originating Dept.
Answering letter date
wat; Mr. K. d. Bahler Subject News Release on
" Dre Js S« Lyon Envircnmental Surveys

Mr. Je. P. Murray
~ Safety and Health Physics Flle =~ RCV”

5>

Attached are data for the semiannual news release as requested by the
AEC-ORO, covering envirormental surveys made at off-plant locations
during the first half of 1962,
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For Immediate Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOQUS DIFFUSION PLANT
JANUARY THROUGH JUNE, 1962

The results of sampling by the Oak Ridge Gaseous Diffusion Plant during the
first half of 1962 revealed that the amount of uranium in the streams adjacent
to the plant and in the air out as far as five miles is not significantly
different from the normal background values established for this region,

The average air~borne alpha activity at sampling locations on a five-mile
radius from the plant continued to be only a small fraction of the maximum
permissible concentration for the general population adjacent to AEC installa-
tions. Environmental air sampling data are shown in Table 1 and the continuous
sampling points in Figure 1. »

Continuous sampling of the surface waterways adjacent to the plant revealed no
instances where the uranium concentration exceeded the maximum permissible
concentration specified for water MPCy.* The average activity of natural
uranium materials in the Clinch River reflecting the effects of all of the Oak
Ridge Plants was less than 0,01% of the MPC,,. Sampling data are shown in Table
2 and the sampling points in Figure 2.

External gamma radiation levels as determined from measurements at five locations
surrounding the ORGDP Area averaged 0.020 mr/hour. This is the same as the
average background levels obtained throughout the United States by the U, S.
Public Health Services Radiation Surveillance Network, employing similar methods
and detection instruments.

* National Bureau of Standards Handbook No. 69, Maximum permissible concentra-
tions in water for populations adjacent to AEC installations based on a 168-hour
continuous exposure to natural uranium.

»

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
July 16, 1962
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
ATR
v Sampling Locetion - Five Miles from Plant

FIGURE 1
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News Release

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOUS DIFFUSION PLANT

SAMPLE POINTS )
@ Outside Control Area
@ Wwithin Control Area
POPLAR CREEK.
r——-
N\
N\

OAK-RIDGE GASEQUY DIFFUSION PLANT

Scale: 2 Inches = 1 Mile h(

FIGURE 2

/ EAST FORK
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UNION CARBIDE NUCLEAR COMPANY « ovision or [N ATE corroration

CARBIDE

POST OFFICE BOX P. OAK RIDGE, TENNESSEE

March 29, 1962

U. S. Atomic Energy Commission N @

Post Office Box E "‘u‘:;f’%’;,
Oak Ridge, Tennessee ' ‘“w M 4”«3
Attention: Mr. S. R. Sapirie ~,
Gentlemen: he L
Subject: DISSEMINATION TO THE PUBLIC OF DATA ON ‘

ENVIRONMENTAL LEVELS OF RADIOACTIVITY

As requested, we are enclosing eighty copies of the report for the
fourth quarter, 1961, on Environmental Levels of Radioactivity-for
the Oak Ridge Ares.

Yours very truly,

UNION CARBIDE NUCLEAR COMPANY

TE

C. E. Larson
Vice President
CEL:KZM:4w

Enclosures

ce w/encls.: F. R. Bruce
F, L. Culler
J. C. Hart (10)
W, H, Jordan
XK. Z. Morgan
ORGDP, Safety and Health
Department (2)
J. A. Swartout (2)
J. P. Murray (L)




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Fourth Quarter 1961)

Compiled by the
Applied Health Physics Section
Health Physics Division

OAK RIDGE NATTIONAL LABORATORY




Introduction

Radioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according
to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale has
a marked ability to fix radioactive materials by an ion exchange mechanism.

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are released to trenches and pits located in the Conasauga
shale formation. Low level liquid wastes are discharged, after preliminary
treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of filters,
scrubbers, and/or precipitators.

This report presents data on the environmental levels of radiocactivity

for the Oak Ridge Area and compares the data with established maximum per-
missible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general environment of East Tennessee are monitored by two
systems of monitoring stations. One system consists of seven stations which
encircle the plant areas (Fig. 1) and provides data for evaluating the impact
of all Qak Ridge Operations on the immediate environment. A second system
consists of eight stations encircling the Oak Ridge Area at distances of from
12 to 120 miles (Fig. 2). This system provides data to aid in evaluating
local conditions and to assist in determining the spread or dispersal of con-
tamination should a major incident occur. Sampling is carried out by passing
air continuously through a filter paper. Data collected are accumulated and
tabulated in average pc/cc of air sampled.

Atmospheric contamination by alpha-emitting materials, interpreted

as uranium, is determined by taking continuous air samples at fiwve locations
on a five-mile radius from the Oak Ridge Gaseous Diffusion Plant (Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennessee
River system by way of White Oak Creek and the Clinch River. Liquid wastes
originating at the Qak Ridge Gaseous Diffusion Plant and the Y-12 Plant are
discharged to Poplar Creek and thence to the Clinch River. Releases are
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SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
ATR
v Sampling Location - Five Miles from Plant

Figure 3
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controlled so that resulting average concentrations in the Clinch River
comply with the maximum permissible levels for populations in the neighbor-
hood of a controlled area as recommended by the National Committee on Radia-
tion Protection (NCRP). The concentration of radioactivity leaving White
Oak Creek is measured and concentration values for the Clinch River are
calculated on the basis of the dilution provided by the river.

Radiocactive liquid wastes are sampled at a number of locations as shown
in Figs. 4 and 5. Samples are taken at a number of locations in the Clinch
River, beginning at a point above the entry of wastes into the river and end-
ing at Center's Ferry near Kingston, Tennessee. Stream gauging operations
are carried on continuously by the United States Geological Survey to obtain
dilution factors for calculating the probable concentrations of wastes in the
river.

Samples are analyzed for the long-lived beta emitters, for uranium, and
for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides only
since cooling time and hold-up time in the waste effluent system is such that
short lived radionuclides are not present. The fraction of the activity
comprised by each isotope is determined from the analyses. A weighted average
maximum permissible concentration for water, (MPC)y, for the mixture of radio-
nuclides is calculated on the basis of the isotopic distribution using the
MPC values of each isotope as recommended by the NCRP. The average concentra-
tions of gross beta activity in the Clinch River are compared to the calculated
(MPC ), values.

The concentration of uranium is compared with the specific (MPC )+ value
for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge Area. Measurements are taken with a Geiger-Muller tube
at a distance of three feet aboveground, and the results are tabulated in terms
of mr/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the fourth quarter
of 1961 in the Oak Ridge and surrounding areas are presented in Table I through
Table VI.

The average air contamination levels for gross beta activity, as shown
by the continuous air monitoring filter data for the immediate and remote
environs of the plants, were 3.5% and 4.1%, respectively, of the maximum
permissible concentration for populations in the neighborhood of a controlled
area. These values are approximately 70% higher than those of last quarter

-5 -
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but are no greater than the average of those measured in other areas of the
United States and reported by the U. S. Public Health Service Radiation
Surveillance Network for the first two months of this quarter,

The average air-borne alpha activity in the environs of the ORGDP, five
miles from ORGDP, was 12% of the maximum permissible concentration for popu-
lations in the neighborhood of a controlled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 5.2 x 10-T pc/cc and 2.4 x 10-T pe/ece
respectively. These values are 8.8% and 5.5% of the weighted average maxi-
mum permissible concentration as recommended by the National Committee on
Radiation Protection. The average concentration of transuranic alpha
emitters in the Clinch River at Mile 20.8 was 0.7 x 101l pc/cc which is
0.0001% of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch Rivern
reflecting the effects of all Oak Ridge Plants, was only 0.01% of the (MPC)y
for uranium,

External gamma radiation in the Oak Ridge Area averaged 0.02 mr/hr.
This level is not significantly different from the average of the levels
measured throughout the United States by the U, S. Public Health Service
Surveillance Network.

Conclusion

The air and ground contamination in both the immediate and remote
environs of Oak Ridge was influenced by fall-out from sources other than
local plant operations. From analysis of the data taken, it is concluded
that the Qak Ridge Operations contributed little to the air or ground
contamination found in the neighborhood of the area controlled by the
Atomic Energy Commission.

While some radiocactivity is being contributed to the Clinch River by
the release of low level radiocactive liquid wastes from local operations, the
resulting concentrations in the river are well below the maximum permissible
concentration recommended by the NCRP for populations in the neighborhood of
an atomic energy installation.




TABLE I

CONTINUOUS ATR MONITORING DATA

Long-Lived Fission Products

Fourth Quarter, 1961

Station Number of Units of 10733 pe/ce % of
Number Location Samples Taken | Maximum | Minimum | Average (MPC)a*

Perimeter Stations

HP-11 Kerr Hollow Gate 13 kg 16 32 3.2
HP-12 Midway Gate 13 69 18 37 3.7
HP-13 Gallaher Gate 13 66 16 35 3.5
HP-14 White Oak Dam 13 55 16 32 3.2
HP-15 Blair Gate 13 T3 20 ko o)
HP-16 Turnpike Gate 13 53 17 34 3.k
HP-17 Hickory Creek Bend 13 56 17 36 3.6
Average 35 3.5

Remote Stations

HP-19 Norris Dam 13 67 18 b1 b1
HP-20 Loudoun Dam 13 73 18 38 3.8
HP-21 Douglas Dam 13 88 15 43 4.3
HP-22 Cherokee Dam 13 65 18 b1 b1
HP-23 Watts Bar Dam 13 5 21 Ly hh
HP-24 Great Falls Dam 13 17 17 46 4.6
HP-25 Dale Hollow Dam 13 58 22 37 3.7
HP-26 Berea, Kentucky 13 51 19 34 3.4
Average b1 N

(MPC), is taken to be 10710 pe/ce as recommended in NBS Handbook 69, Table 4,
p. k.
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TABLE III

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Fourth Quarter, 1961

Number of Units of 107/ pe/ce
Samples Taken Maximum Minimum Average % of (MPC)y
o1 27.0 0.27 5.2 8.8

- 11 -
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TABLE VI

EXTERNAL GAMMA RADIATION LEVELS

mr/br

Fourth Quarter, 1961

Station

Number Location Qctober | November | December | Average
1 Solway Gate 0,015 0.026 0.021 0.021
2 Y-12 East Portal 0.015 0.021 0.020 0.019
3 Newcomb Road, Oak Ridge | 0.016 0.022 0.021 0.020
L Gallaher Gate 0.019 0.025 0.025 0.023
5 White Wing Gate 0,017 _0.021 0.018 0.019

Average 0.016 0.023 0.021 0.020

- 14 -
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For Immediste Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
OCTOBER THROUGH DECEMBER, 1961

The results of sampling by the Osk Ridge Gaseous Diffusion Plant during the
fourth quarter of 1961 revealed that the amount of urenium in the streams
adjacent to the plant and in the air out as far as five miles is not sig-
nificantly different from the normal background values esteblished for this
region.

The average air-borne alpha activity at sampling locations on g five-mile
radivs from the plant increased slightly during the quarter, but continued
to be only a small fraction of the maximum permissible concentration for the
general population edjacent to AEC installations. Environmental air sampling
date are shown .in Table 1 and the continuous sampling points in Figure 1.

Continuous sampling of the surface waterways adjacent to the plant revealed no
instances where the uranium concentration exceeded the maximum permissible
concentration specified for water MPCW.* The average activity of natural
urenium materials in the Clinch River reflecting the effects of all of the
Ogk Ridge Plants was only 0.01% of the MPCy. Sampling data are shown in
Table 2 and the sampling points in Figure 2.

External gamme radiation levels as determined from measurements at five
locations surrounding the ORGDP Area averaged 0.020 mr/hour. This is the
same as the average background levels obtained throughout the United States
by the U, S. Public Health Services Radiation Surveillance Network, employ-
ing similar methods and detection instruments.

¥ ‘National Bureau of Standards Handbook No. 69, Maximum permissible concenw
trations in water for populations adjacent to AEC installations based on
a 168=hour continuous exposure to natural urenium.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant

January 10, 1962
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.ieve Jelease “G- Januaxy 10, 1962

SAMPLING POINTS OF OUTSIDE ENVIRONS -- ORGDP
ATR
v Sempling Location - Five Miles from Plant

FIGURE 1
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News Release -5 January 10, 1962

ENVIRONMENTAL SAMPLING

OAK RIDGE GASEOUS DIFFUSION PLANT
SAMPLE POINTS
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Original criteria for the preparation of envirommental monitoring
reports required that "no reference to foreign activities be
contained”. In view of the current possibility that foreign
sources of radioactivity may affect environmental measurements,
it is requested that your installations delineate, if feasibla,
the sources of radioactivity recorded by their environmental
measurements. No special or extensive aznalyses should be
undertaken for this purpose. However, if measurements are
obviously being affected by other sources, note should be

taken of this fact.

..?31;;{; F‘iﬁc Your cooperation in thig matter will be appreciated.
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UNION

UNION CARBIDE NUCLEAR COMPANY ¢ pivisioN OF CORPORATION

CARBIDE

. 28 S cll
Liysies

POST OFFICE BOX P. OAK RIDGE, TENNESSEE

R 3 November 13, 1961

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr., S. R. Sapirie
Gentlemen:

Subject: DISSEMINATION TO THE PUBLIC OF DATA ON
ENVIRONMENTAL LEVELS OF RADIOACTIVITY

As requested, we are enclosing eighty copies of the report for the
third quarter, 1961, on Environmental Levels of Radioactivity for
the Qak Ridge Area.

Yours very truly,

UNION CARBIDE NUCLEAR COMPANY

. E. Larson
Vice President

CEL:KZM:dw
Enclosures

ce w/encls.: F, R. Bruce

F, L. Culler

J. C. Hart (10)

W. H, Jordan

K. Z. Morgan

ORGDP, Safety and Health
Department (2)

J. A. Swartout (2)

J. P. Murray (4)
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ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

(Report for Third Quarter 1961)

Compiled by the
Applied Health Physics Section
Health Physics Division

OAK RIDGE NATIONAL LABORATORY



Introduction

Radioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according
to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale has
a marked ability to fix radiocactive materials by an ion exchange mechanism.

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are released to pits located in the Conasauga shale forma-
tion. Low level liquid wastes are discharged, after preliminary treatment,
t0 the surface streams.

Air that may become contaminated by radicactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of filters,
scrubbers, and/or precipitators.

This report presents data on the environmental levels of radioactivity

for the Oak Ridge Area and compares the data with established maximum per-
missible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general environment of East Tennessee are monitored by two
systems of monitoring stations. One system consists of seven stations which
encircle the plant areas (Fig. 1) and provides data for evaluating the impact
of all Oak Ridge Operations on the immediate environment. A second system
consists of eight stations encircling the Oak Ridge Area at distances of from
12 to 120 miles (Fig. 2). This system provides data to aid in evaluating
local conditions and to assist in determining the spread or dispersal of con-
tamination should a major incident occur. Sampling is carried out by passing
air continuously through a filter paper. Data collected are accumulated and
tabulated in average uc/cc of air sampled.

Atmospheric contamination by uranium is determined by taking periodic

air samples at eight locations on a five-mile radius from the Oak Ridge
Gaseous Diffusion Plant (Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennessee
River system by way of White Oak Creek and the Clinch River. Liquid wastes
originating at the 0ak Ridge Gaseous Diffusion Plant and the ¥-12 Plant are
discharged to Popi~r Creek and thence to the Clinch River. Releases are
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controlled so that resulting average concentrations in the Clinch River
comply with the maximum permissible levels for populations in the neighbor-
hood of a controlled area as recommended by the National Committee on Radia-
tion Protection (NCRP). The concentration of radiocactivity leaving White
Oak Creek is measured and concentration values for the Clinch River are
calculated on the basis of the dilution provided by the river.

Radicactive liquid wastes are sampled at a number of locations as shown
in Figs. 4 and 5. Samples are taken at a number of locations in the Clinch
River, beginning at a point above the entry of wastes into the river and end-
ing at Center's Ferry near Kingston, Tennessee. Stream gauging operations
are carried on continuously by the United States Geological Survey to obtain
dilution factors for calculating the probable concentrations of wastes in the
river,

Samples are analyzed for the long-lived beta emitters, for uranium, and
for the transuranic alpha emitters.

The fraction of the total beta activity comprised by each isotope is
determined from analysis of long-lived radionuclides contained in the effluent
and a weighted average maximum permissible concentration for water, (MPC)y,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended by the NCRP.
The average concentrations of gross beta activity in the Clinch River are
compared to the calculated (MPC)y values.

The concentration of uranium is compared with the specific (MPC)y value
for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge Area. Measurements are taken with a Geiger-Muller tube
at a distance of three feet aboveground, and the results are tabulated in terms
of mr/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the third quarter
of 1961 in the Oak Ridge and surrounding areas are presented in Table I
through Table VI.

The average air contamination levels for gross beta activity, as shown
by the continuous air monitoring filter data for the immediate and remote
environs of the plants, were 2.1% and 2.4%, respectively, of the maximum
permissible concentration for populations in the neighborhood of a controlled
area. These values are higher by a factor of approximately 20 than those of

-5 -
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last quarter. The increase is attributed to weapons test fall-out which
began arriving in the Oak Ridge Area on September 17, 1961, The air con-
tamination collected on the filters was identified by gamma spectrometry
as mixed fission products such as might be expected from weapons tests,

External gamma radiation in the Oak Ridge Area averaged 0.019 mr/hr
for the quarter. While this value is only slightly higher than that of
last quarter, the background for the month of September was approximately
double the average for July and August. The time of this increase coin-
cides with the arrival of weapons test fall-out.

The average air-borne alpha activity in the envirans of the ORGDP,
five miles from the plant, was 2.3% of the maximum permissible concentra-
tion for populations in the neighborhood of a controlled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and at Mile h.s,
near Kingston, Tennessee, were 1.7 x 10-T pc/cc and 0.92 x 10-T pe/ce
respectively. These values are 6.3% and 3.1% of the weighted average
maximum permissible concentration as recommended by the National Committee
on Radiation Protection. The average concentration of transuranic alpha
emitters in the Clinch River at Mile 20.8 was 8.1 x 10-11 pe/ce which is
0.003% of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch River
reflecting the effects of all Oak Ridge Plants, was only 0.01% of the (MPC),
for uranium,

Conclusion

The air and ground contamination in the immediate and remote environs
of Oak Ridge increased during this quarter. The contamination was identi-
fied as originating from sources other than local plant operations. From
analysis of the data taken it is concluded that the Qak Ridge operations
contributed little to the air or ground contamination found in the neigh-
borhood of the area controlled by the Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River by
the release of low level radioactive liquid wastes, the concentrations in
the river are well below the maximum permissible concentration recommended
by the NCRP for populations in the neighborhood of an atomic energy instal-
lation,

fe ne et pr— v e e p e AT ey ety i p——r



TABLE T

CONTINUOUS AIR MONITORING DATA

Long-Lived Fission Products

Third Quarter, 1961

Station Number of Units of 10-13 pc/ce % of
Number Location Samples Taken | Maximum | Minimum |Average |(MPC)g*
Perimeter Stations
HP-11 Kerr Hollow Gate 1L 1hh 0.31 20.5 2.1
HP-12 Midway Gate 14 148 0.25 21.8 2.2
HP-13 Gallaher Gate 14 130 0.12 19.8 2.0
HP-14 White Wing Gate 14 154 0.07 16.5 1.7
HP-15 Blair Gate 14 145 0.10 20.9 2.3
HP-16 Turnpike Gate 14 116 0.17 19.0 1.9
HP-17 Hickory Creek Bend 14 157 0.07 22.8 2.3
Average 20.9 2.1
Remote Stations

HP-19 Norris Dam 14 175 0.11 22.8 2.3
HP-20 Loudoun Dam 1k 172 0.27 26.6 2.7
HP-21 Douglas Dam 14 185 0.13 23.1 2.3
HP-22 Cherckee Dam 14 1hh 0.28 20.4 2,0
HP-23 Watts Bar Dam i 208 0.28 31.0 3.1
HP-24 Great Falls Dam 14 220 0.29 30.0 3.0
HP-25 Dale Hollow Dam 14 137 0.07 17.2 1.7
HP-26 Berea, Kentucky 1k 166 0.08 17.9 1.8
Average 23.6 2.k

* (MPC)_ 1is taken to be 10710 pe/ce as recommended in NBS Handbook 69, Table 4, - .
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TABLE IIT

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Third Quarter, 1961

Number of Units of 107/ pc/ce
Samples Taken Maximum Minimum Average % of (MPC)W
98 5.2 .07 1.7 6.3

- 11 -
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TABLE VI

EXTERNAL GAMMA RADTATION LEVELS

mr/hr

Third Quarter, 1961

Station

Number Location July August September Average
1 Solway Gate 0.013 | 0.01k 0.018 0.015
2 Y-12 East Portal 0.01k | 0.016 0.025 0.018
3 Newcomb Road, Oak Ridge 0.013 | 0.016 0.023 0.017
b Gallaher Gate 0.013 | 0.017 0.039 0.023
5 White Wing Gate 0.013 | 0.017 0.033 0.021

Average 0.013 | 0.016 0.028 0.019

Ll

- 14 -




INTERNAL CORRESPONDENCE

UNION CARBIDE NUCLEAR COMPANY . POST OFFICE BOX P. OAK RIDGE, TENNESSEE

rf({"'"") Mr. J. C. Hart Date Gctober 16, 1961
Company
Location ORNL Originating Dept.

Answering letter date

Copy fo Mr. K. W. Bahler Subjoc News Release on
Mr. J. P. Murray Environmental Surveys
M¥r. ¥. L. Richardson
safety and Health Physics Flles RC v’

Attached are data for the quarterly news release as requested by
the AEC-ORO, covering environmental surveys made at off-plant
locations during the third quarter of 1961.

APHsla L
" Ae Po Hiber

-

Attachment
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For Immediate Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEQUS DIFFUSION PLANT
JULY THROUGH SEPTEMBER, 1961

The results of sampling by the Oak Ridge Gaseous Diffusion Plant during
the third quarter of 1961 revealed that the amount of uranium in the
streams adjacent to the plant and in air out as far as five miles is not
significantly different from the normal background values established
for this region.

The average air-borne alpha activity at sampling locations on a five-
mile radius from the plant decreased during the quarter and continued

to be only a small fraction of the maximum permissible concentration for
the general population adjacent to AEC installations. Environmental air
sampling data are shown in Table 1 and the sampling points in Figure 1.

Continuous sampling of waterways adjacent to the plant revealed no in-
stances where the uranium concentration exceeded the specified maximum
permissible concentration for water (MPC).* The average activity of
natural uranium materials in the Clinch River reflecting the effects of
all the Oak Ridge Plants was only 0.01% of the (MPC)y,. Sampling data are
shown in Table 2, and the sampling points in Figure 2.

External gamma radiation levels as determined from measurements obtained
at five locations surrounding the ORGIP Area averaged 0.020 mr/hr. This
is the same as the average background levels obtained throughout the
United States by the U. S. Public Health Service Radiation Surveillance
Network, employing similar methods and detection instruments.

* National Bureau of Standards Handbook No. 69, Populations adjacent to
AEC installations based on a 168-hour continuous exposure to natural
uranium.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
October 16, 1961
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News Release -5 October 16, 1961

ENVIRONMENTAL SAMPLING

. OAK RIDGE GASEQUS DIFFUSION PLANT
SAMPLE POINTS

@ outside control Area

EAST FORK

O Within Control Area
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UNITED STATES ~-yep KAt
ATOMIC ENERGY COMMISSION S

cc: YA. P, Huber

'N REPLY REFER T, 7 ™ iomme
R« G. Jordan

ORB:HH

Oak Ridge, Tennessee I° A+ winkel

Y September 20, 1961 APH and RGJ will send
reports to JAS for
preparation of Oak Ridge

Union Carbide Nuclear Company Zﬁbﬁ;ang‘;:::t:in

Post Office Box P report
Oak Ridge, Tennessee epoTL.

Attention: Mr. Logan B. Emlet, Vice President JRM 9/25/51

Snbject : DISSEMINATION TO THE PURLIC OF DATA ON ENVIRON-
MENTAL LEVELS OF RADIOACTIVITY

Gentl emen:

Reference is made to my letter of January 12, 1960, suggesting
quarterly releass of reports on environmental levels of radio-

activity to the public.

Our experience to date shows that semiannual resoorts will
su”fice in reporting environmental levels of radiocactivity to
the public, Therefore, beginning with the calendar year 1962
such reports should be submitted on a semiannual basis. The
first report, covering the period of January 1 - June 30, 1962,
will be due on July 20, 1962, The second report of each calen-
dar year should include information for the second half of the
vear and also a summary of principal data for the entire year,
since many of the radiatvion standards are based on yearly

averages.,

Reports should continue on a quarterly basis for the remainder
of this calendar year. An annual report for 1961 should be
prepared and may be combined with the fourth quarter 1961 report.

As in the past, 80 coples of these reports should be sent to
this office for review and distribution.

A

Very truly yours, 2
L ra <
{ < ry <
. <
: = g, &
/%‘sj. R. Sapiri = . EE
Manager © 2
Oak Ridge Operations . B
CC: R. C. Armstrong o
~ -

H. M. Roth




UNION CARBIDE NUCLEAR COMPANY « ovision or I AL

CORPORATION

CARBIDE

POST OFFICE BOX P, OAK RIDGE., TENNESSEE

-

September 6, 1961 :
: -
Y \:}’
, mi
\L E ’3
U. S. Atomic Energy Commission %;‘:
Post Office Box E T %
Oak Ridge, Tennessee :” @
Attention: Mr. S. R. Sapirie ;;
(€8]
Gentlemen:
Subject: DISSEMINATION TO THE PUEBLIC OF DATA ON

ENVIRONMENTAL LEVELS OF RADIOACTIVITY

As requested, we are enclosing eighty copies of the report for the

second quarter, 1961, on Environmental Levels of Radioactivity for
the Oak Ridge Area.

Yours very truly,

UNION CARBIDE NUCLEAR COMPANY

B

Clark E. Center

Vice President
CEC:EDG:dw

Enclosures

cc w/encls.: F. R. Bruce

F. L. Culler

E. D. Gupton (10)

W. H. Jordan

K. Z. Morgan

ORGDP, Safety and Heal
Department (2)

J. A. Swartout (2)

J. P. Murray (&)




ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

Report for Second Quarter 1961

Applied Health Physics Section
Health Physics Division
OAK RIDGE NATIONAL LABORATORY




Introduction

Radioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according
to their physical states.

Solid wastes are buried in a Conasauge shale formation. This shale has
a marked abillity to fix radioactive materials by an ion exchange mechanism.

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are released to pits located in the Conasauga shale forma-
tion. Low level liquid wastes are discharged, after preliminary treatment,
to the surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of filters,
scrubbers, and/or precipitators.

This report presents data on the environmmental levels of radiocactivity

for the Oak Ridge Area and compares the data with established maximum per-
missible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general environment of East Tennessee are monitored by two
systems of monitoring stations. One system consists of seven stations which
encircle the plant areas (Fig. 1) and provides data for evaluating the impact
of all Oak Ridge Operations on the immediate environment. A second system
consists of eight stations encircling the Oak Ridge Area at distances of from
12 to 120-miles (Fig. 2). This system provides data to aid in evaluating
local conditions and to assist in determiming the spread or dispersal of con-
tamination should a major incident occur. Sampling is carried out by passing
air continuously through a filter paper. Data collected are accumulated and
tabulated in average pc/cc of air sampled.

Atmospheric contamination by uranium is determined by taking periodic

air samples at eight locations on a five-mile radius from the Oak Ridge
Gaseous Diffusion Plant (Fig. 3).

Water Monitoring

Large volume, low level liquid wastes.originating at 0Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennessee
River system by way of White Oak Creek and the Clinch River. ILiquid wastes

1
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originating at the Oak Ridge Gaseous Diffusion Plant and the Y-12 Plant are
discharged to Poplar Creek and thence to the Clinch River. Releases are
controlled so that resulting average concentrations in the Clinch River
comply with the maximum permissible levels for popula%ions in the neighbor-
hood of a controlled area as recommended by the National Committee on Radia-
tion Protection (NCRP). The concentration of radicactivity leaving White
Oak Creek is measured and concentration values for the Clinch River are
calculated on the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as shown
in Figs. 4 and 5. Samples are taken at a number of locations in the Clinch
River, beginning at a point above the entry of wastes into the river and end-
ing at Center's Ferry near Kingston, Tennessee. Stream gauging operations
are carried on continuously by the United States Geological Survey to obtain
dilution factors for calculating the probable concentrations of wastes in the
river.

Samples are analyzed for the. long-lived beta emitters, for uranium, and
for the transuranic alpha emitters.

The fraction of the total beta activity comprised by each isotope is
determined from analysis of long-lived radionuclides contained in the effluent
and a weighted average maximum permissible concentration for water, (MPC)y,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended by the NCRP
The average concentrations of gross beta activity in the Clinch River are
compared. to the calculated (MPC)w values.

The concentration of uranium is compared with the specific (MPC)y value
for uranium.

-

Gamma Measurements

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge Area. Measurements are taken with a Geiger-Muller tube
at a distance of three feet aboveground, and the results are tabulated in terms
of mr/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the second quarter
of 1961 in the Oak Ridge and surrounding areas are presented in Table I through
Table VI.

The average air contamination levels for gross B activity as shown by
the continuous air monitoring filter data for the immediate and remote environs
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of the plants were 2% and 8% respectively of the maximum permissible con-
centration for populations in the neighborhood of a controlled area. The
levels measured during this period were not significantly different from
those measured in other areas of the United states and reported by the

U. S. Public Health Service Radiation Surveillance Network for the first
two months of this quarter.

The average air-borne alpha activity in the environs of the ORGDP,
five miles from the plant, was 6.5% of the maximum permissible concentra-
tion for populations in the neighborhood of a controlled area.

The average concentrations of radioactivity in the Clinch River at
Mile 20.8, the point of entry of most of the wastes, and at Mile h.5,
near Kingston, Tennessee, were 12.0 x 10-T pc/cc and 4.0 x 10-T pe/ecc
respectively. These values are 21% and 7% of the weighted average maxi-
mum permissible concentration as recommended by the National Committee
on Radiation Protection. The average concentration of transuranic alpha
emitters in the Clinch River at Mile 20.8 was 2.8 x 10-1l ;c/cc which is
0.0005% of the weighted average (MPC),, value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all Oak Ridge Plants, was only 0.02% of the (MPC),,
for uranium.

External gamma radiation in the Oak Ridge Area averaged 0.01L mr/hr.
This level is not significantly different from the average of the levels
measured throughout the United States by the U. S. Public Health Service
Surveillance Network.

Conclusion .
From the data presented, it may be concluded that the Oak Ridge Opera-

tions are contributing little to the air or ground contamination in the
neighborhood of the area controlled by the Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River by
the release of low level radioactive liquid wastes, the concentrations in
the river are well below the maximum permissible concentration recommended
by the NCRP for populations in the neighborhood of an atomic energy instal-
lation.

Sy e s,

L TIXITER




TABLE T
CONTINUOUS AIR MONITORING DATA

Long-Lived Fission Products

Second Quarter, 1961

Station ; Number of Units of 10-13 pec/cc % of
Number Location Samples Taken | Moximum [ Minimum |Average | (MPC)g*
Perimeter Stations
HP-11 Kerr Hollow Gate 14 1.38 0.38 0.91 0.09
HP-12 Midway Gate 14 4,23 0.59 1.63 0.16
HP-13 Gallaher Gate 14 1.64 0.39 0.99 0.10
HP-1k4 White Wing Gate 1k 1.74 0.31 0.9% 0.09
HP-15 Blair Gate 13 2.73 0.82 1.38 0.1k
HP-16 Turnpike Gate 14 8.51 0.43 1.50 0.15
HP-17 Hickory Creek Bend 14 1.57 0.18 0.96 0.10
Average 1.19 0.12
Remote Stations
HP-19 Norris Dam 14 . 1.89 0.40 1.00 0.10
HP-20 Loudoun Dam 13 1.85 0.50 0.99 0.10
HP-21 Douglas Dam 13 1.62 0.22 1.0+ 0.10
HP-22 Cherokee Dam 14 1.53 0.20 0.86 0.09
HP-23 Watts Bar Dam 13 2.22 0.57 0.97 0.10
HP-24 Great Falls Dam 13 1.52 0.36 0.96 0.10
HP-25 Dale Hollow Dam 13 1.66 0.23 0.97 0.10
HP-26 Berea, Kentucky 13 1.40 0.43 0.86 0.09
Average 0.95 0.10

*(MPC)a is taken to be 10~10 pe/ce as recommended in NBS Handbook 69, Table %, p. 9k.
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TABLE III

CALCULATED AVERAGE CONCENTRATION OF RADIOCACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Second Quarter, 1961

Number of Units of 107 uc/ec
Samples Taken Maximum Minimum Average % of (MPC),
o1 38 1 12 21

11
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TABLE VI
EXTERNAL GAMMA RADIATION LEVELS

mr/hr

Second Quarter, 1961

Station

Number Location April May June Average
1 Solway Gate 0,013 0,015 0.01k4 0.01k4
2 Y-12 East Portal 0,012 0.014 0.015 0.01%4
3 Newcomb Road, Oak Ridge 0.012 0.013 0.016 0.014
b Gallaher Gate 0.013 0.012 0.016 0.01%4
5 White Wing Gate 0.012 0.013 0.014 0.013

Average 0.014

14
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INTERNAL CORRESPONDENCE

UNION CARBIDE NUCLEAR COMPANY . POST OFFICE BOX P, OAK RIDGE, TENNESSEE
To (Name) dqre Jo Ce Hart Date JUlY 18, 1961

Company

Location ORNL Originating Dept.

Answering letter date

Copy to Mre K. #. Bahler Subject News Release on
Mr. J. P. Hurray Environmental Surveys

sr. . L. Richardson
Jafety and Health Physics Files RC -

Attached are data for the quarterly news release as requested by the
AEC-ORQ, covering environmental surveys made at offeplant locations
during the second quarter of 1961.

/)(/;OJWW

APHsla « P. Huber

Attachment
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For Immediate Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
APRIL THROUGH JUNE, 1961

Sampling by the Oak Ridge Gaseous Diffusion Plant during the second quarter
of 1961 shows that the amounts of uranium in air and water in the country=-
side immediately adjacent to the plant and out as far as five miles are not
significantly different from the normal background values anticipated for
this region.

The average air-borne alpha activity in the plant environs at locations

five miles from the plant was not significantly changed from the previous
quarter and continued to be only a small fraction of the maximum permissible
concentration for nonoccupational exposures. Environmental air sampling data
are shown in Table 1 and the sampling points in Figure 1.

Continuous samples obtained from the waterways adjacent te the plant re-
vealed no instances where the uranium concentrations exceeded the maximum
permissible concentration.* 1In fact, the average value obtained at the down-
stream sample point, which reflects the effects of all the Qak Ridge plants,
was only 0.02% of the maximum permissible concentration for the discharge of
natural uranium. Sampling data are shown in Table 2, and the sampling points
in Figure 2.

External gamma radiation levels as determined from measurements obtained at
eight locations surrounding the ORGDP Area averaged 0.020 mr/hr. This is
the same as the average background levels obtained throughout the United
States by the U. S. Public Health Service Radiation Surveillance Network,
employing similar methods and detection instruments.

* National Bureau of Standards Handbook No. 69, Populations adjacent to
AEC installations based on a 168-hour continuous exposure to natural
uranium.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
July 18, 1961




*saTdwes e3nuTw=-QT $HuT rdwes

wopuey tAousnbaxg Butidwes TewroN

UOT}RIJUSD

~uo) umtueln SNTPeY STIN-G

0G°9 0¢ €1 b1 8°T GL°0 G°0 91
onaEV B (OdW)uoTieIusouo) *AY 1S8M  yinos 1seyg YJ}JION CERGITES
% 8TqISSTWIdsd °*Xep JUETd WoIF uotioedtiq Jo *ON

AmeoH x 99/01) uot3eRIULOUOY

INVTd NOISNIIId SNOFSYD I9ATY VO
IV - ONITAWYS TYINTWNOUIANZ

T a19elL

T96T ‘8T AIng -~

SPEy SISATEUy
Jo adA]

JUETd JO 493Us)
woxj aouelstd

1961 ‘sunf - Ttady  tpotasd

9seaTay Smap



T M1

JUBTd WOII S8TIW ¢ - uolieoo] Butrdwesg ‘
ITY

ddOd0 == SNOYIANT FAISLMO 40 SINIOd ONITAWVS

3
"
R
H
1
m

1051 S uy o 580810Y ' o



*)}99M auo I9A0 pajrtsodwod fsnonuriluoc thouanbaxy Lurtdueg TewIopn
A palT r I )

000¢ [450K0] €9°0 0 Tt

20°0
10°0 0002 €2°0 0L°0 0 €T
M(Odw)% M(OdW) AV UbTH MO SoTauES
9TUTISSTWISd WNWIXEW 9ouetTIadxXy jueld Jo °*ON
(g-0T X 20/0511) uUOTIRIIUSOUOD
INVTId NOISNAdId SNOASYD FOAIH YO
WVHIYLS TVO0T - ONITAAYS TYINIWNOYIANT
Z °19el
1967 g1 ATng -{=

uoT1eI3USD
=U00 umtuedapn weaxjsumod
UOT}RIJUSD
~Uo) untuexf weaxaisdn
I8ATY YOUTTID
STSA(euy JUTOd JO UOL3BO0T
Jo adAr

T96T ‘ounf - [tady  2poTIad

9SeaTaY SMaN



News Release - - July 13, 1961

ENVIRONMENTAL SAMPLING

. OAK RIDGE GASEOUS DIFFUSION PLANT
SAMPLE POINTS

’ Outside Control Area

EAST FORK

O Within Control Area
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Scale:s 2 Inches = 1 Mile \




UNION CARBIDE NUCLEAR COMPANY

® DIVISION OF

CARBIDE

June 19, 1961

U. S. Atomic Energy Commission
Post Office Box E

Oak Ridge, Tennessee
Attention: Mr. S. R. Sapirie

Gentlemen:

Subject: DISSEMINATION TO THE PUBLIC OF DATA ON
ENVIRONMENTAL LEVELS OF RADIOACTIVITY

As requested, we are enclosing eighty copies of the report for the
first quarter, 1961 » on Environmental Levels of Radioactivity for
the Oak Ridge Area.

Yours very truly,

UNION

CORPORATION

POST OFFICE BOX P, OAK RIDGE. TENNESSEE

UNION CARBIDE NUCLEAR COMPANY

M &m&
Clark E. Center
Vice President
CEC:EDG:dw
Enclosures

cc w/encls.: E. D. Gupton (10)

(3o

F. R. Bruce P
F, L. Culler <
J. P. Murray (&) e
H. F. Henry (2) T
W. H. Jordan -
K. Z. Morgan pocA
J. A. Swartout (2) o
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ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

Report for First Quarter 1961

Applied Health Physics Section
Health Physics Division
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Introduction

Radicactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according
to their physical states.

Solid wastes are buried in a Conasauge shale formation. This shale has
& marked ability to fix radioactive materials by an ion exchange mechanism.,

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are released to pits located in the Conasauga shale forma-
tion. Low level liquid wastes are discharged, after preliminary treatment,
to the surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of filters,
scrubbers, and/or precipitators.

This report presents data on the environmental levels of radioactivity

for the Oak Ridge Area and compares the data with established maximum per-
missible concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general environment of East Tennessee are monitored by two
systems of monitoring stations. One system consists of seven stations which
encircle the plant areas (Fig. 1) and provides data for evaluating the impact
of all Oak Ridge Operations on the immediate environment. A second system
consists of eight stations encirecling the Oak Ridge Area at distances of from
12 to 120 miles (Fig. 2). This system provides data to aid in evaluating
local conditions and to assist in determining the spread or dispersal of con-
tamination should a major incident occur. Sampling is carried out by passing
air continuously through a filter paper. Data collected are accumulated and
tabulated in average pc/cc of air sampled.

Atmospheric contamination by uranium is determined by taking periodic

air samples at eight locations on a two-mile radius and at eight locations
on a five-mile radius from the Osk Ridge Gaseous Diffusion Plant (Fig. 3).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennessee
River system by way of White Oak Creek and the Clinch River. Liquid wastes
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originating at the Oak Ridge Gaseous Diffusion Plant and the Y-12 Plant are
discharged to Poplar Creek and thence to the Clinch River. Releases are con-
trolled so that resulting average concentrations in the Clinch River comply
with the maximum permissible levels for populations in the neighborhood of

a controlled area as recommended by the National Committee on Radiation
Protection (NCRP). The concentration of radiocactivity leaving White Oak
Creek is measured and concentration values for the Clinch River are calcu-
lated on the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as shown
in Figs. 4 and 5. Samples are taken at a number of locations in the Clinch
River, beginning at a point above the entry of wastes into the river and end-
ing at Center's Ferry near Kingston, Tennessee. Stream gauging operations
are carried on continuously by the United Stated Geological Survey to obtain
dilution factors for calculating the probable concentrations of wastes in the
river,

Samples are analyzed for the long-lived beta emitters, for uranium, and
for the transuranic alpha emitters.

The fraction of the total beta activity comprised by each isotope is
determined from analysis of long-lived radionuclides contained in the effluent
and a weighted average maximum permissible concentration for water, (MPC)W,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended by the NCRP.
The average concentrations of gross beta activity in the Clinch River are
compared to the calculated (MPC),, values.

The concentration of uranium is compared with the specific (MPC)W value
for uranium.

Gamma Measurements

External gamma radiation levels are measured monthly at a number of loca-
tions in the Oak Ridge Area. Measurements are taken with a Geiger-Muller tube
at a distance of three feet aboveground, and the results are tabulated in terms
of mr/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the first quarter
of 1961 in the Qak Ridge and surrounding areas are presented in Table I through
Table VI.

The average air contamination level for gross B activity as shown by the
continuous air monitoring filter data for both the immediate and remote environs
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of the plants was 0.06% of the maximum permissible concentration for popula-
tions in the neighborhood of a controlled area. The levels measured during
this period were not significantly different from those measured in other
areas of the United States and reported by the U. S. Public Health Service
Radiation Surveillance Network.

The average air-borne alpha activity in the environs of the ORGDP at
locations two and five miles from the plant was 2% and 5% respectively of
the maximum permissible concentration for populations in the neighborhood
of a controlled area.

The calculated average concentration of radioactivity in the Clinch
River at Mile 20.8, the point of entry of most waste materials, and at
Mile 4.5, near Kingston, Tennessee, were 12.0 x 10-7 pe/cc and 6.7 x 107
uc/cc respectively. These values are 33% and 13% of the weighted average
maximum permissible concentration as recommended by the National Committee
on Radiation Protection. The rise in concentration of radioactivity in the
Clinch River at Mile 20.8 reflects a decrease in the dilution afforded by
the river during this quarter. The average concentration of transuranic
alpha emitters in the Clinch River at Mile 20.8 was 2.5 x 10-11 pe/cc which
is 0.0007% of the weighted average (MPC)W value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all of the Oak Ridge Plants, was only 0.01% of the
(MPC)W for uranium.

External gamma radiation in the Oak Ridge Area averaged 0.015 mr/hr.
This level is not significantly different from the average of the levels
measured throughout the United States by the U. S. Public Health Service
Radiation Surveillance Network.

Conclusion

From the data presented, it may be concluded that the Oak Ridge Opera-
tions are contributing little to the air or ground contamination in the
neighborhood of the area controlled by the Atomic Energy Commission.

While some radioactivity is being contributed to the Clinch River by
the release of low level radioactive liquid wastes, the concentrations in
the river are well below the meximum permissible concentration recommended
by the NCRP for populations in the neighborhood of an atomic energy instal-
lation.




TABLE I
CONTINUOUS AIR MONITORING DATA

Long-Lived Fission Products

First Quarter 1961

Station Number of Units of 10713 pc/cc | % of
Number Location Samples Taken | Maximum| Minimum | Average (MPC)a*
Perimeter Stations
HP-11 Kerr Hollow Gate 13 0.98 0.08 0.57 0.06
HP-12 Midway Gate 13 1.65 0.20 0.88 0.09
HP-13 Gallaher Gate 1k 0.88 0.11 0.52 0.05
HP-14 White Wing Gate i 1.10 0.00 0.51 0.05
HP-15 Blair Gate 13 1.13 0.00 0.65 0.07
HP-16 Turnpike Gate 13 1.08 0.00 0.54 0.05
HP-17 Hickory Creek Bend 13 1.11 0.00 0.54 0.05
Average 0.60 0.06
Remote Stations
HP-19 Norris Dam 13 1.04 0.1k 0.64 0.06
HP-20 Loudoun Dam 13 1.03 0.00 0.54 0.05
HP-21 Douglas Dam 13 1.18 0.04 0.62 0.06
HP-22 Cherokee Dam ik 1.07 0.00 0.50 0.05
HP-23 Watts Bar Dam 13 1.10 0.00 0.52 0.05
HP-24 Great Fall Dam 13 .91 0.03 0.50 0.05
HP-25 Dale Hollow Dam 13 .98 0.1k 0.55 0.06
HP-26 Berea, Kentucky 13 .90 0.00 0.53 0.05
Average 0.55 0.06

*(MPC), is taken to be 10710 pc/cc as recommended in NBS Handbook 69, Table 4, p. 9.
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TABLE IIT

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

First Quarter 1961

i r 101
Number of Units of 107 pe/ce
Samples Taken Maximum Minimum Average % of (MPC)W
- 32 2 12 33

1
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TABLE VI
EXTERNAL GAMMA RADIATION LEVELS

mr/hr

First Quarter, 1961

Station

Number - Location January February March Average
1 Solway Gate .019 .015 .01k .016
2 Y-12 East Portal .013 .013 .01k . 013
3 Newcomb Road, 0Oak Ridge .013 .013 .01 .013
i Gallaher Gate .015 . 016 .019 .OL7
5 White Wing Gate .016 .013 .014 .01k

Average .015

1
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bc: Mr. J. B. Scott

INTERNAL CORRESPONDENCE

UNION CARBIDE NUCLEAR COMPANY

. POST OFFICE BOX P, OAK RIDGE, TENNESSEE
To (Name) -{1‘. Jo C. i{art Date April 17, 1961
Cor;vpany
I8 r A0
Location URML

Originating Dept.

Answering letter date

c ‘ire Ko i;e Bahler fiews Release on

opy fo , , Subject - s
idre Je Po urray Environmental Curveys
‘Ire Ve Lo Kichazdson
Safety and Health Physics RC -

Attached are data for the news release on environmental surveys for
the first quarter of 1961 for inclusion in the over=all report to the
Commission.

The tables include the data specified in the letter of
February 1€ from ir. 5. H. apirie to uir. Ce. Eo Center.

Please add CRGDP Hafety and Health Physics to the report distribution
1ist when it is transmitted to URO and delete Dr. H. F. Henry.

. i ,{415«4_
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4. P. iuber
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For Immediate Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEQOUS DIFFUSION PLANT
JANUARY THROUGH MARCH, 1961

Sampling by the Oak Ridge Gaseous Diffusion Plant during the first quarter
of 1961 shows that the amounts of uranium in air and water in the country-
side adjacent to the plant and at distances out to five miles are not sig-
nificantly different than the normal amounts anticipated for this region
of the country.

The average air-borne alpha activity in the plant environs at locations two
and five miles from the plant was only a small fraction of the maximum
permissible concentration for the general population. Environmental air
sampling data are shown in Table 1 and the sampling points in Figure 1.

Continuous samples obtained from the waterways adjacent to the plant
demonstrate that there were no instances where the uranium concentrations
exceeded the permissible limits. These limits are those prescribed by
the National Bureau of Standards in Handbook No. 69 for natural uranium in
the potable water supply of the general population and are based on 168-
hour continuous weekly exposures. The average downstream level whi¢h re-
flects the effects of all of the Oak Ridge plants was less than C.01%

of the maximum permissible concentration for the discharge of natural
uranium., Sampling data are shown in Table 2 and the sampling points in
Figure 2.

External gamma radiation levels as determined from measurements obtained
at 17 Tocations surrounding the ORGDP Area averaged 0,020 mr/hr. This
is the same as the average background levels measured throughout the
United States using similar methods and detection instruments by the

U. S. Public Health Service Radiation Surveillance Network.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
April 17, 1961
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News Release
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April 17, 1961

News Release

ENVIRONMENTAL SAMPLING

. OAK RIDGE GASEOUS DIFFUSION PLANT
SAMPLE POINTS

EAST FORK

‘ Outside Control Area

O Within Control Area

— -

OAK RIDGE GASEQUS, DIFFUSION PLANT

l
|
l
l
\

Scale:s 2 Inches = 1 Mile
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UNION CARBIDE NUCLEAR COMPANY ¢ ovision OF CORPORATION

POST OFFICE BOX P, OAK RIDGE. TENNESSEE

Merch 21, 1961

U. 8. Atomic Energy Commission
Post Office Box E

Oak Ridge, Tennessee
Attention: Mr. S. R. Sapirie

Gentlemens

Subject: DISSEMINATION TO THE PUBLIC OF DATA ON
ENVIRONMENTAL LEVELS OF RADIOACTIVITY

As requested, we are enclosing eighty copies of the report for the
fourth quarter, 1960, on Envirommental Levels of Radioactivity for
the Oak Ridge Area.

Yours very truly,

UNION CARBIDE NUCLEAR COMPANY

\ IS P~

Clark E. Center
Vice President
CEC:HHA:dc
Enclosures

cc w/encls.: H. H. Abee (10)
: F. R. Bfuce
F, L. Culler
o7 e e f () e mmTe e ) T

* H. F. Henry (2) . ~ .

\ W. H, Jordan .

\,K. Z. Morgen - ;L
J. A. Swartout (2) )
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ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

Report for Fourth Quarter 1960

Data Compiled by: H. H. Abee

March 14, 1961



Introduction

Radioactive waste materials arising from the operation of atomic energy
installations at Oak Ridge are collected, treated, and disposed of according
to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale has
a marked ability to fix radioactive materials by an ion exchange mechanism.

Liquid wastes which contain long-lived fission products are confined in
storage tanks or are released to pits located in the Conasauga shale forma-
tion. Low level liquid wastes are discharged, after preliminary treatment,
to the surface streams.

Air that may become contaminated by radiocactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of filters,
scrubbers, and/or precipitators.

This report presents data on the environmental levels of radiocactivity

for the Oak Ridge Area and compares the data with established maximum permissi-
ble concentrations.

Air Monitoring

Atmospheric contamination by long-lived fission products and fall-out
occurring in the general enviromment of East Tennessee are monitored by two
systems of monitoring stations. One system consists of seven stations which
encircle the plant areas (Fig. 1) and provides data for evaluating the impact
of all Ozk Ridge Operations on the immediate environment. A second system
consists of eight stations encircling the Oak Ridge Area at distances of from
12 to 120 miles (Fig. 2). This system provides data to aid in evaluating local
conditions and to assist in determining the spread or dispersal of contamination
should a major incident occur. Sampling is carried out by passing air contin-
uously through a filter paper. The filter paper will collect those particulates
considered to be respirable. Data collected are accumulated and tabulated in
average uc/cc of air sampled.

Atmospheric contamination by uranium is determined by taking periodic air

samples at seven locations on a two-mile radius and at seven locations on a
five-mile radius from the QOak Ridge Gaseous Diffusion Plant (Fig. 5).

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge National
Laboratory are discharged, after some preliminary treatment, into the Tennessee
River system by way of White Oak Creek and the Clinch River. Liquid wastes
originating at the Oak Ridge Gaseous Diffusion Plant and the ¥Y-12 Plant are
discharged to Poplar Creek and thence to the Clinch River. Releases are con-
trolled so that resulting average concentrations in the Clinch River comply

1
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with the maximum permissible levels for populations in the neighborhood of
& controlled area as recommended by the National Committee on Radiation
Protection (NCRP). The concentration of radioactivity leaving White Oak
Creek is measured and concentration values for the Clinch River are calcula-
ted on the basis of the dilution provided by the river.

Radioactive liquid wastes are sampled at a number of locations as shown
in Figs. L4 and 5. Samples are taken at a number of locations in the Clinch
River, beginning at a point above the entry of wastes into the river and end-
ing at Center's Ferry near Kingston, Tennessee. Stream gauging operations
are carried on continuously by the United States Geological Survey to obtain
dilution factors for calculating the probable concentrations of wastes in the
river.

Samples are analyzed for the long-lived beta emitters, for uranium, and
for the transuranic alpha emitters.

The fraction of the total beta activity comprised by each isotope is
determined from analysis of long-lived radionuclides contained in the effluent
and a weighted average maximum permissible concentration for vater, (MPC)W,
for the mixture of radionuclides is calculated on the basis of the isotopic
distribution using the MPC values of each isotope as recommended. by the NCRP.
The average concentrations of gross beta activity in the Clinch River are
compared to the calculated (MPC)W values.

The concentration of uranium is compared with the specific (MPC),, value
for uranium.

Gamma. Measurements

External gemma radiation levels are measured monthlyat a number of loca-
tions in the Oak Ridge Area. Measurements are taken with a Geiger-Muller tube
at a distance of three feet aboveground and the results are tabulated in terms
of mr/hr.

Discussion of Data

Data on the envirommental levels of radioactivity for the fourth quarter
of 1960 in the Oak Ridge and surrounding areas are presented in Table I through
Table VI.

The air contamination level for gross B activity as shown by the continuous
air monitoring filter data for both the immediate and remote environs of the
plants was 0.05% of the maximum permissible concentration for populations in
the neighborhood of a controlled area. The levels measured during this period
were not significantly different from those measured in other areas of the
United States and reported by the U. S. Public Health Service Radiation Sur-
veillance Network.



URCLASSIFILD
QANL=LA=DWE 28408

NoTES:
(1) WASTE DISPOSAL PITS IN CONASAUGA SHALE

() MOUTH OF WHITEOAX CREEK, CLR.Mi 20.8 (TENNESSEE RIVER 20 8 MILES DOWNSTREAM)
(3) WATER SUPPLY INTAKE (AEC INSTALLATION) DOWNSTREAM AT CLR.M: 13 2
(9) USGS STREAM FLOW GAGING STATION UPSTREAM, Ct R .39 0

WASTE EFFLUENT DISCHARGE AND
MONITORING STATION =W.0. Cr M. 25

cree
MELTON

STREAM FLOW GAGING STATIONS

WHITEQAK LAKE

]
MILE 20

WHITEQAX DAM AND MONITORING STATION,
WO.Cr. MiL.O6

FEET

Location Sketch Map
ORNL Area Surface Drainage

Figure U4




UNCLASSIFIED
ORNL-LR-DWG. 49222Rt

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEQUS DIFFUSION PLANT

EAST FORK

@ saveLe POINTS

1
|
|
|
| IFFUSION PLANT

OAK RIDGE GASE!

Figure 5



The average air-borne alpha activity in the environs of the ORGDP as de-
termined from the results of ten-minute spot samples at locations two and five
miles from the plant was slightly above the normally low level. A single
period of increased activity which occurred early in November was coincident
with a pilot stage run being made with highly enriched uranium materials and
was largely responsible for this increase. Following completion of the short
run, background values were again rapidly re-established; modification of the
involved process is being studied. Of the 427 eight-hour continuous samples
obtained in those plant operations areas where stack or vent discharge of
uranium materials is possible, less than 1% were above the maximum permissible
concentration for occupational exposure and the average was only a small frac-
tion of this concentration.

The calculated average concentration of radioactivity in the Clinch River
at Mile 20.8, the point of entry of most waste materials, and at Mile 4.5, near
Kingston, Tennessee, were 7.0 x 10-T pc/cc and 6.0 x 10'7 uc/cc respectively.
These values are 22% and 17% of the weighted average maximum permissible con-
centration as recommended by the National Committee on Radiation Protection.

The rise in concentration of radioactivity in the Clinch River during this
quarter reflects an increase in the quantity of radioactive materials discharged.
The average concentration of transuranic alpha emitters in the Clinch River at
Mile 20.8 was 1.4 x 1071} yc/cc which is 0.0004% of the weighted average (MEC )y
value.

The average activity of natural uranium materials in the Clinch River,
reflecting the effects of all of the Oak Ridge Plants, was only 0.0l% of the
(MPC),; for uranium.

External gemma radiation in the Oak Ridge Area averaged 0.015 mr/hr. This
level is not significantly different from the average of the levels measured
throughout the United States by the U. S. Public Health Service Radiation
Surveillance Network.

Conclusion

From the data presented, it seems evident that the Oak Ridge Operations
are contributing little to the air or ground contamination in the neighborhood
of the area controlled by the Atomic Energy Commission.

Some radioactivity has been contributed to the Clinch River by the release
of radioactive liquid wastes, but concentrations of radioactivity in the river
are well below the maximum permissible concentration recommended by the NCRP
for populations living in the vicinity of an atomic energy installation.
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CONTINUOUS ATR HMONITORING DATA

Long-Lived Fission Products

Fourth Quarter 1960

Station Number of Units of 1013 pe/cc % of %
Number Location Samples Taken Maximum Minimum Averagsg (MPC)&
Perimeter Stations
HP-11 Kerr Hollow Cate 13 0.96 0.0k 0.37 0.0k
HP-12 Midway Gate 13 1.80 0.20 0.50 0.05
HP-13 Gallaher Gate 13 0.72 0.24 0.50 0.05
HP-14 White Wing Gate 13 0.72 0.20 0.46 0.05
HP-15 Blair Gate 13 0.89 0.24 0.52 0.05
EP-16 Turnpike Gate i3 1.09 0.12 0.46 0.05
HP-17 Hickory Creek Bend 13 1.06 0.15 0.41 0.04
Average 0.46 0.05
Remcte Stations
HP-19 Norris Dam 13 2,66 0.39 0.80 0.08
HP-20 Loudoun Dam 13 0.81 0.25 0.49 0.05
HP-21 Douglas Dam 13 0.99 0.12 0.46 0.05
HP-22 Cherokee Dam 13 0.75 0.1k4 o.41 0.04
HP-23 Watts Bar Dam 13 0,78 0.27 0.52 0.05
HP-2k Great Falls Dam 13 0.62 0.31 0.49 0.05
HP-25 Dale Hollow Dam 12 0.69 0.18 0.38 0.04
HP-26 Berea, Kentucky 12 0.63 0.12 0.34 0.03
Average 0.49 0.05

* (MPC)a is taken to be 10710

ne/ce as recommended in NBS Handbook 69, Table L4, p. 9k,
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TABLE IIT

CATCULATED AVERAGE CONCENTRATTION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Fourth Quarter 1960

Number of Units of 10-7 yc/ce
Samples Taken Maximum Minimum Average % of (MPC)w
91 59 1.7 7.0 22

11
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TABLE VI

EXTERNAT, GAMMA RADIATION LEVELS

mr/hr

Fourth Quarter 1960

Station

Number Location October November December Average
1 Solway Gate .012 .016 .012 .013
2 Y-12 East Portal .012 .01k .013 .013
3 Newcomb Road .015 .013 .013 .0l4

Oak Ridge, Tenn,

L Gallaher Gate .020 .015 .016 .O17
5 White Wing Gate .018 .015 .015 .016

Average .015
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INTERNAL CORRESPONDENCE

_®

UNION CARBIDE NUCLEA’R.'GO\MPANY . POST OFFICE BOX P, OAK RIDGE, TENNESSEE
To (Nabgrs Jo Co BATE pwe Jamuary 26, 1961
! Company .
LocatioddRIL ’ I - Originating Dept.
S
Answering letter date
Copy 1P« X+« W. Bahler . Subject Nevs Release on
Mr. L. B. Emlet . Environmental Surveys

Mr. W. L. Richardson
Safety and Health Physics RC -

Attached are data for the news relesse on enviromsental surveys for the
fourth quarter of 1960 for inclusion in the over-all report to the
Commission. The tables include the data specified in the letter of
March 21 from Mr. 8. R. Sapirie to Nr. C. B. Center. In reviewving the
pest year's consolidated UCNC report, it appesrs ass though a considerable
portion of the informetion being furnished to you does not appear in the
final reports. Accordingly, it is suggested that a meeting be arranged
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For Immediate News Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
OCTOBER THROUGH DECEMBER, 1960

The results of environmental sampling by the ORGDP during the fourth
quarter of 1960 indicate that the uranium concentrations in water,
soil, and vegetation,,both within the plant perimeters and the ad-
jacent environs are not significantly different than the background
value obtained in surrounding communities.-

The average air-borne alpha activity in the plant environs as
determined from the results of ten-minute spot samples at locations
two and five miles from the plant was slightly above the normally
low level. A single period of increased activity which occurred
early in November was coincident with a pilot stage run being made
with Rhighly enriched uranium materials and was largely responsible
for this increase. Following completion of the short run, background
values were again rapidly re-established; modification of the in-
volved process is being studied. Of the 427 eight-hour continuous
samples obtained in those plant operations areas where stack or vent
discharge of uranium materials is possible, less than 1% were above
the maximum permissible concentration for occupational exposure and
the average was only a small fraction of this concentration.

Environmental sampling data are summarized in Tables 1 through 3,
and the sampling points for the outside environs are shown in
Figure 1.

The average activity in Poplar Creek below the plant represents only
0.02% of the MPC specified in the NBS Handbook 69 for the discharge
of natural uranium materials, and the level in the Clinch River re-
flecting the effects of all of the Oak Ridge Plants was only 0.01%
of this MPC. Stream monitoring points are located both upstream

and downstream from the discharge of plant wastes and sampled fre-
quently to insure that concentrations at these points are within the
values specified for the potable water supply of the general popula-
tion in adjacent areas; there were no instances of concentrations
above the specified limits for even as short a time as the weekly
sampling cycle. Stream sampling locations are shown in Figure 2.

External gamma levels measured with a Geiger-Muller tube at a distance
of three feet above the ground at 17 locations surrounding the ORGDP
area averaged 0.020 mr/hr., which closely parallels the average back-
ground level of the country in general,

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
January 20, 1961
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FIGURE 2

News Release

US DIFFUSI .
EAST FORK
. SAMPLE POINTS

OAK RIDGE EBUS DIFFUSION PLANT
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UNION CARBIDE NUCLEAR COMPANY ¢ oivision of CORPORATION

POST OFFICE BOX P, OAK RIDGE, TENNESSEE

November 17, 1960

U. S. Atomic Energy Commission
Post Office Box E
Oak Ridge, Tennessee

Attention: Mr. S. R. Sapirie
Gentlemen:

Subject: DISSEMINATION TO THE PUBLIC OF DATA ON
ENVIRONMENTAL LEVELS OF RADIOACTIVITY

As requested, we are enclosing eighty copies of the report for the
third quarter, 1960, on Environmental Levels of Radioactivity for
the Oak Ridge Area.

Yours very truly,

UNION CARBIDE NUCLEAR COMPANY

Lol t ) oS

Clark E. Center
Vice President

CEC:HHA:dwh
Enclosures

cc w/encls.: H. H. Abee (10)
F. R. Bruce
F. L. Culler
L. B. Emlet (4)
H. F. Henry (2)
W. H. Jordan
K. Z. Morgan

J. A. Swartout (2) ///@fCTT§577::;\

)} ,
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November 1k, 1960

ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

Report for Third Quarter 1960

Data Compiled by: H. H. Abee
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Introduction

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Solid wastes are buried in a Conasauge shale formation. This shale
has a marked ability to fix radiocactive materials by an ion exchange
mechanism.

Liquid wastes which contain long-lived fission products are con-
fined in storage tanks or are released to pits located in the Conasauga
shale formation. Low level liquid wastes are discharged, after prelimi-
nary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is exhausted
to the atmosphere from several tall stacks after treatment by means of
filters, scrubbers, and/or precipitators.

This report presents data on the enviromnmental levels of radioactivity
for the Oak Ridge Area and compares the data with established maximum per-
missible concentrations.

Air Monitoring

Atmospheric contamination and fall-out occurring in the general
environment of East Tennessee are monitored by two systems of monitoring
stations. One system consists of seven stations which encircle the plant
areas (Fig. 1) and provides data for evaluating the impact of all Oak Ridge
operations on the immediate environment. A second system consists of eight
stations encircling the Oak Ridge Area at distances of from 12 to 120 miles
(Fig. 2). This system provides data to aid in evaluating local conditions
and to assist in determining the spread or dispersal of contamination should
a major incident occur.

Sampling is carried out by passing air continuously through a filter
paper. The filter paper will collect those particulates considered to be
respirable. Data collected are accumulated and tabulated in average pc/cc
of air sampled.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment, into
the Tennessee River system by way of White Oak Creek and the Clinch River.
Liquid wastes originating at the QOak Ridge Gaseous Diffusion Plant and
the Y-12 Plant are discharged to Poplar Creek and thence to the Clinch River.

1
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Releases are controlled so that resulting average concentrations in the
Clinch River comply with the maximum permissible levels for populations
in the neighborhood of a controlled area as recommended by the National
Committee on Radiation Protection (NCRP). The concentration of radio-
activity leaving White Oak Creek is measured and concentration values

for the Clinch River are calculated on the basis of the dilution provided
by the river.

Radioactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4. Samples are taken in Poplar Creek and White Osk
Creek prior to entry of the wastes into the public waterway and at a
number of locations in the Clinch River, beginning at a point above the
entry of wastes into the river and ending at Center's Ferry near Kingston,
Tennessee. Stream gauging operations are carried on continuously by the
United States Geological Survey to obtain dilution factors for calculating
the probable concentrations of wastes in the river.

The fraction of the total beta activity comprised by each isotope
is determined from analysis of long-lived radionuclides contained in the
effluent and a weighted average maximum permissible concentration for
water, (MPC)W, for the mixture of radionuclides is calculated on the
basis of the isotopic distribution using the MPC values of each isotope
as recommended by the NCRP. The average concentrations of radioactivity
in the Clinch River are compared to the calculated (MPC), value.

Gamma Measurements

External gemma radiation levels are measured monthly at five locations
in the Oak Ridge Area. Measurements are taken with a Geiger-Muller tube at
a distance of three feet above ground and the results are tabulated in terms
of mr/hr.

Discussion of Data

Data on the environmental levels of radioactivity for the third quarter
of 1960 in the Oak Ridge and surrounding areas are presented in Table I
through Table V.

The air contamination levels for gross B activity as shown by the con-
tinuous air monitoring filter date for the immediate and remote environs
of the plants were 0.09% end 0.08% respectively of the maximum permissible
concentration for populations in the neighborhood of a controlled area. The
levels measured during this period were not significantly different from
those measured in other areas of the United States and reported by the U. S.
Public Health Service Radiation Surveillance Network.

The calculated average concentration of radioactivity in the Clinch
River at Mile 20.8, the point of entry of most waste materials, and at
Mile k.5, near Kingston, Tennessee, were 2.2 x 10-7 pc/cc and 1.2 x 10-7
ne/ce respectively. These values are 12.6% and 4.9% of the weighted average
maximum permissible concentration as recommended by the National Committee

L
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NOTES:

UNCLASSIFIED
ORNL=LR—DWG 28403
WASTE DISPOSAL PITS IN CONASAUGA SHALE
@ MOUTH OF WHITEOAK CREEK, CI.R.Mi. 20.8 (TENNESSEE RIVER 20.8 MILES DOWNSTREAM)
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/' ORNL ARE

IR
¢ S

SITE OF PROCESS WASTE TREATMENT PLANT
G S
X 4 WASTE EFFLUENT DISCHARGE AND
%% MONITORING STATION —W.0. Cr. Mi. 2.5
%Y,
\
(,Y\\“p l
) Nz
/\R
b
V, >
9/// = EEK
Vi
% 3 oF
,/4‘\\ m MELTON
DWW x
//,/ llll 0
7 &
4
7 )
i

STREAM FLOW GAGING STATIONS

WHITECAK LAKE

WHITEQOAK DAM AND MONITORING STATION,
W.0.Cr. Mi. 0.6

1000

0

{000

3000

5000

BRIDGE
FEET

Location Sketch Map
ORNL Area Surface Drainage

Figure 3



UNCLASSIF1ED
ORNL-LR-DWG. 49222

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOUS DIFFUSION PLANT

EAST FORK
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on Radiation Protection. The average concentration of transuranic alpha
emitters in the Clinch River at Mile 20.8 was 1.9 x 10-11 jc/cc which is
0.001% of the weighted average (MPC),, value.

The average activity in Poplar Creek below the ORGDP for the quarter

represents only 0.04% of the maximum permissible concentration for natural
uranium.

External gamma radiation in the Osk Ridge Area averaged 0.015 mr/hr.
This level is not significantly different from the average of the levels
measured throughout the United States by the U. S. Public Health Service
Radiation Surveillance Network.

Conclusion

From the data presented, it seems evident that the Oak Ridge Operations
are contributing little to the air or ground contamination in the neighbor-
hood of the area controlled by the Atomic Energy Commission.

Some radiocactivity has been contributed to the Clinch River by the
release of radioactive liquid wastes, but concentrations of radioactivity
in the river are well below the maximum permissible concentration recom-

mended by the NCRP for populations living in the vicinity of an atomic energy
installation.



CONTINUOUS AIR MONITORING FILTER DATA

TARLE I

Units of 10713 uc/ce

Third Quarter 1960

Location

Number of
Samples Taken

Maximum

% of
Average (MPC)g

RERRRREEH

Kerr Hollow Gate
Midway Gate
Gallaher Gate
White Wing Gate
Blair Gate
Turnpike Gate
Hickory Creek Bend

Norris Dam
Loudoun Dam
Douglas Dam
Cherokee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow Dam
Berea, Kentucky

o 1S taken to be 10710

Perimeter Stations

14 . 2.86
1k 2.81
1k 1.11
1h 0.94
1h 1.94
1k 1.24
1k 1.4%0

Remote Stations

13 1.4
13 1.58
13 1.38
13 1.22
13 1.34
13 2.39
11 1.12
12 1.24

.

[oNeoNoNeoNoNoNe!
N FEFHFONOW
OCOWNO @ F

[eNoNoNoNoNoNoNe]
NN Fan =
WO H =0 0N\ O W

1.03 0.10
0.99 0.10
0.60 0.06
0.66 0.07
1.11 0.11
0.78 0.08
0.78 0.08
0.85 0.09
0.82 0.08
0.87 0.09
0.80 0.08
0.72 0.07
0.88 0.09
0.97 0.10
0.66 0.07
0.62 0.06
0.80 0.08

pe/cc as recommended in NBS Hendbook 69, Table k4, p. 9k,




TABLE II

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Units of 107 uc/ce

Third Quarter 1960

Number of
Samples Taken Maximum Minimum Average % of (MPC),
91 10.20 0.09 2.15 12.6
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EXTERNAL GAMMA RADTIATION LEVELS

TABLE V

mr/hr

Third Quarter 1960

Station
Number Location July August September Average
1 Solway Gate 0.015 0.014 0.01k 0.014

2 Y-12 East Portal 0.01k4 0.015 0.011 0.013

3 Newcomb Road., 0.014 0.015 0.013 0.01k

Ogk Ridge

L Gallaher Gate 0.015 0.01L 0.017 0.015

5 White Wing Gate 0.016 0.017 0.017 0.017
Average 0.015
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For Immediate News Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
JULY THROUGH SEPTEMBER, 1960

The results of environmental sampling by the ORGDP during the third
quarter of 1960 indicate little, if any, radioactive contamination of
air, soil, or water, either within the general plant area or in the
plant environs. In all cases, measured values were only small fractions
of the recommended permissible concentration.

The results of the 393 eight-hour air samples taken well within the
plant area during the quarter revealed no indication of activities
approaching the permissible limit within these boundaries for even short
periods. Similarly, data obtained from sample points two miles and

five miles from the plant indicate the average air activities to be
only fractions of the MPC for general populations. Thus, it appears
highly improbable that air contamination problems can occur outside of
the ORGDP area.

Plant wastes released into the public waterways are sampled frequently
to insure that the concentrations of these materials in the streams
leaving the plant boundaries will not exceed the permissible limits

in NBS Handbook No. 69 for drinking water of the general population,
From results obtained at monitoring points which are located both
upstream and downstream from ORGDP in Poplar Creek and the Clinch
River, it was found that there were no instances of water release at
the plant boundaries above the long-term maximum permissible concen-
tration even for as short a time as the weekly sampling period. 1In
fact, the average activity in Poplar Creek below the plant continues
to represent only 0.04% of the maximum permissible concentration for the
discharge of natural uranium; the corresponding levels in the Clinch
River, which reflect the effects of all the Oak Ridge Plants, was only
about half of this figure.

External gamma levels measured with a Geiger-Muller tube at a distance
of three feet above the ground at 17 locations surrounding the ORGDP
area average 0.020 mr/hr. This level is the same as the average back-
ground levels measured throughout the United States by the USPHS
Radiation Surveillance Network.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant
October 26, 1960
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Introduction

This report is based on a continuation of the monitoring program described
in "Environmental Levels of Radioactivity for the Oak Ridge Area, Report for
1959", dated May 28, 1960. The methods and technigues which were described
in the previous report have been used in the preparation of this information.

Discussion of Data

Data on the envirommental levels of radioactivity for the second quarter
of 1960 in the Oak Ridge and surrounding areas are presented in Tables I
through V.

The air contamination levels for gross B activity shown by the continuous
air monitoring filter data for the immediate and remote environs of the plants
was 0.16% and 0.17% respectively of the maximum permissible concentration for
populations in the neighborhood of a controlled area. Fluctuations in the
levels measured during the period were normal and levels did not vary signifi-
cantly from those measured in other areas of the United States and reported
by the U. S. Public Health Service Radiation Surveillance Network.

The probable average concentration of radioactivity in the Clinch River
at Mile 20.8, the point of entry of most waste materials, and at Mile L4.5,
near Kingston, Tennessee, were 5.6 x 10-7 pc/cc and 1.2 x 10-T pc/cc respec-
tively. These values are 25.2% and 7.9 % of the weighted average maximum
permissible concentration as recommended by the National Committee on Radiation
Protection. The average concentration of transuranic alpha emitters in the
Clinch River at Mile 20.8 was 2.8 x 1011 ie/ce which is 0.001% of the
weighted average (MPC)y value.

The average activity in Poplar Creek below the ORGDP for the quarter
represents only 0.03% of the maximum permissible concentration for natural
uranium.

External gemma radiation in the Oak Ridge area averaged 0.01L mr/hr
and in the ORGDP area averaged 0.020 mr/hr. These levels do not differ
significantly from the average of the levels measured throughout the
United States by the Public Health Service Radiation Surveillance Network.



Table I

CONTINUOUS AIR MONITORING FILTER DATA

Units of 10~13 pe/ce

Second Quarter 1960

Station Number of
Number Location Samples Taken Maximum Minimum Average

~R
5o
am
D *

a

Perimeter Stations

HP-11 Kerr Hollow Gate 13 2.0k 0.94 1.49 0.15
HP-12 Midway Gate 13 4. o0 0.6k 1.95 0.20
HP-13 Gallsher Gate 13 2.17 0.77 1.41 0.1k4
HP-1k White Wing Gate 13 1.72 0.28 1.0k 0.10
HP-15 Blair Gate 13 3.7 1.38 2.hp 0.2k
HP-16 Turnpike Gate 12 1.95 0.4k 1.30 0.13
HP-17 Hickory Creek Bend 13 2.52 0.21 1.72 0.17
Average 1.63 0.16
Remote Stations
HP-19 Norris Dam 13 2.96 0.87 1.77 0.18
HP-20 Loudoun Dam 13 3.11 0.9k 1.91 0.19
HP-21 Douglas Dam 13 2.61 0.86 1.58 0.16
HP-22 Cherokee Dam 13 2.03 0.76 1.54 0.15
HP-23 Watts Bar Dam 13 2.29 1.05 1.73 0.17
HP-24 Great Falls Dam 13 2.4} 0.95 1.89 0.19
HP-25 . Dale Hollow Dam 13 2.01 0.64 1.60 0.16
HP-26 Berea, Kentucky 10 1.45 0.08 0.93 0.09
Average 1.65 0.17

* (MPC), is taken to be 10710 uc/cc as recommended in NBS Handbook 69, Tsble 4, p. 9k.

T T ———— D T A A 7. A T N oA I 1= M S AP X s e A s vt 1 P A o @ AP R ) L S o ae I e e "t



TABLE IT

PROBABLE AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Units of 107! pe/ce

Second Quarter 1960

Number of % of
Semples Taken Maximum Minimum Average (MPC)W
83 22.77 0.19 5.6 25.2
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EXTERNAL GAMMA RADIATION LEVELS

TAELE 'V

mr/hr

Second Quarter 1960

Station

Number Location April May June Average
1 Solwvay Gate * .01k .01k .01k4
2 Y-12 East Portal * .0LL .013 .0Llh
3 Newcomb Road,.

Osk Ridge * .01k * .01k

by Gallasher Gate ¥ .014 .013 .01k
5 White Wing Gate * .016 .013 .01k
Average LO1h

¥*
None taken
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INTERNAL CORRESPONDENCE

UNION CARBIDE NUCLEAR CQMPANY ° POST COFFICE BOX P. OAK RIDGE. TENNESSEE
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To (Name)
Comp::ny

Location

Copy ro

=

Mr. J. Co Hart Date JUJ.}' 20, 1%0
ORHL Originating Dept.

Answering letter date

E‘!ro K. Ya Bmaz.‘ Subject 5‘38*8831888& on

Mre. L. 3. Emlet Zavircmeontal Curveys
Me. . L. Richardscn / ’
Safevy and Heamlth hysice 27

Attached are data Jor <he news releage i envirommental swveys for the
gecona quarter or LG TYor inclusicn in the overeall report o the ccsmission.
The tables Iinclude the data epecified in the letter of Mareh 21 “rom Nr.

3. R. Sapirie to Mr. C. Z. Cemter. %e have not prosented any date concerning
the beta activity ¢f ouwr potable water supply simnce you will probably wich

%o iznelude this as a part of your own environmental survey report.

Y Kbl

WiRianb A, 2. Buber

Attaclment
Invirommental Radiocoetivity Levels,
vaz Ridge Geseous DiffTusion Flant




For Immediate News Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
APRIL THROUGH JUNE, 1960

The results of environmental sampling by the ORGDP during the second
quarter of 1960 indicate little, if any, radioactive material contami-
nation of air, soil, or water, either within the general plant area or
in the plant environs. In all cases, values measured were only small
fractions of the recommended maximum permissible concentrations.

With respect to the air-borne contamination, monitoring of the outside
air well within the plant area (415 eight-hour samples during the
quarter) revealed no indication of activities approaching the permissible
limits within these boundaries for even short periods., Thus, it appears
highly improbable that any significant air contamination problems can
occur outside the ORGDP area. This conclusion is further substantiated
by the data obtained from sample points two miles and five miles from
the plant, these indicating average air activities which were only
fractions of the MPC for general populations,

Plant wastes released into public waterways are sampled periodically to
insure that the concentration of these materials in the streams leaving
the plant boundaries does not exceed the permissible limits given in
NBS Handbook No, 69 for drinking water of the general population,
Monitoring points in Poplar Creek and Clinch River are both upstream
and downstream from ORGDP. There were no instances of water release at
the plant boundaries above the long-term maximum permissible concen-
tration even for as short a time as the weekly sampling period, and the
average activity in Poplar Creek below the plant continues to represent
only 0.03% of the maximum permissible concentration for the discharge
of natural uranium; the levels in the Clinch River which reflect the
effects of all of the Oak Ridge Plants were much less than this figure.

External gamma radiation levels measured with a Geiger-Muller tube at
a distance of three feet above ground at 22 locations surrounding the
ORGDP area averaged 0.020 mr/hour. This value is the same as the
average background levels measured throughout the United States by the
USPHS Radiation Surveillance Network.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant

July 18, 1960
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May 28, 1960

ENVIRONMENTAL LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

Report for First Quarter, 1960

Data Compiled by: H. H. Abee
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Introduction

This report is based on a continuation of the monitoring program
described in "Environmentel Levels of Radioactivity for the Oak Ridge
Area, Report for 1959", dated Msy 28, 1960, e method and techniques
which were described in the previous report have been used in the pre-
paration of this information.

Discussion of Data

Data on the environmental levels .of radicactivity for the first
quarter of 1960 in the Oak Ridge and surrounding areas are presented in
Tables I through IX.

The air contamination level shown by the contiruous air monitoring
filter data for the immedliate and remote environs of the plant was
0.11% of the maximum permissible concentraticn for populations in the
neighborhood of a controlled area., There were no lerge fluctuations in
the levels measured during the period and levels did not vary significantly
from background levels measured by the U, S. Public Health Service in other
areas of the United States,

The probable average concentrations of radioactivity in the Clinch
River at Mile 20.8, the point of entry of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 10,3 x 10~T pe/cc and 7.8 x 10-7 ue/ce
respectively. These values are 26.9% and 16.4% of the weighted average
maximum permissible concentration as rezommended by the National Committee
on Radiation Protection. The average concentration of transuranic slphs
emitters in the Clinch River at Mile 20.8 was 8 x 10-11 uc/cc which is
0.002% of the weighted average (MPC)W value.

The average activity in Poplar Creek below the ORGDP for the
quarter continues to represent only 0.02% of the maximum permissible concen-
tration for natural uranium,

External gamma radistion in ths Osk Ridge area averaged 0,017 mr/hr.
This level does not differ significantly from the average of the levels
measured throughout the United States by the Public Health Service
Radiation Surveillance Network.



TABIE I

CONTINUOUS AIR MONITORING FILTFR DATA

Units of 10713 ue/ce

First Quarter 1960

Station Number of % of
Number Iocation Samples Taken Maximmum Minimum Average (MPC);
Perimeter Stations
HP-11 Kerr Hollow Gate 13 1.5k 0.56 1.13 0.11
HP-12 Midway Gate 13 1.36 0.59 0.98 0.10
HP-13 Gallaher Gate 13 1.66 0.63 1.06 0.11
HP-14 White Wing Gate 13 1.34 0.45 0.90 0.09
HP-15 Blair Gate 13 2.99 0.48 1.31 0.13
HP-16 Turnpike Gate 13 1.67 0.24 0.99 0.10
HP-17 Hickory Creek Bend 13 1.83 0.29 1.21 0.12
Average 1.08 0.11
Remote Stations

HP-19 Norris Dam 13 1.95 0.50 1.24 0.12
HP-20 Loudoun Dam 13 2.69 0.18 1.17 0.12
HP-21 Douglas Dam 13 1.86 0.66 1.07 0.11
HP-22 Cherokee Dam 13 2.03 0.54 1.32 0.13
HP-23 Watts Bar Dam 13 2.73 0.37 1.25 0.13
HP-24 Great Falls Dam 13 1.92 0.59 1.19 0.12
HP-25 Dale Hollow Dam 13 1.71 0.34 1.09 0.11
HP-26 Berea, Kentucky 13 1.64 0.12 0.80 0.08
Average 1.14 0.11

(MPC)a is taken to be 1071°

uc/cc as recommended in NBS Handbook 69, Teble 4, p. 9k,

=PI

Toen "




TABLE IT

CONTINUOUGS AIR MONITORING FILTER DATA

Particles/1000 cu. ft. of Air Sampled

First Quarter 1960

Station Number of
Number Location Samples Taken Maximum Miniwum Average

Perimeter Stations

HP-11 Kerr Hollow Gate 13 0.22 0.00 0.05
HP-12 Midway Gate 13 0.16 0.00 0.03
HP-13 Gallaher Gate 13 0.12 0.00 0.02
HP-14 White Wing Gate 13 0.16 0.00 0.03
HP-15 Blair Gate 13 0.50 0.00 0.08
HP-16 Turnpike Gate 13 0.19 0.00 0.03
HP-17 Hickory Creek Bend 13 0.23 0.00 0.02
Average 0.04

Remote Stations

HB-19 Norris Dam 13 0.38 0.00 0.0k
HP-20 Loudoun Dam 13 0.22 0.00 0.02
HP-21 Douglas Dam 13 0.16 0.00 0.03
HP-22 Cherokee Dam 13 0.40 0.00 0.06
HP-23 Watts Bar Dam 13 0.13 0.00 0.02
HP-24 Great Falls Dam 13 0.20 0.00 0.0k
HP-25 Dale Hollow Dam 13 0.36 0.00 0.05
HP-26 Berea, Kentucky 13 0.20 0.00 . 0.03
Average 0.0k




GUMMED PAPER FALL-OUT DATA

TABLE IIT

Units of 10+ pe/sq. ft.

First Quarter 1960

Station Number of
Number Location Samples Taken Maxiwum Minirmm Average
Perimeter Stations
Hp-11 Kerr Hollow Gate 13 2.99 0.23 0.95
HP-12 Midway Gate 13 3.31 0.15 0.97
HP-13 Gallaher Gate 13 2.11 0.17 0.71
HP-14 White Wing Gate 13 3.14 0.15 0.73
HP-15 Blair Gate 13 3.45 0.14 1.30
HP-16 Turnpike Gate 13 2.68 0.36 0.95
HP-17 Hickory Creek Bend 13 2.93 0.06 0.67
Average 0.90
Remote Stations
HP-19 Norris Dam 12 2.39 0.04 0.64
HP-20 Loudoun Dam 13. 3.03 0.05 0.65
HP-21 Douglas Dam 13 2.70 0.11 0.63
HP-22 Cherokee Dam 13 2.90 0.08- 0.57
HP-23 Watts Bar Dam 13 3.38 0.02 0.65
HP-24 Great Falls Dam 13 3.04 0.03 0.70
HP-25 Dale Hollow Dam 13 1.65 0.05 0.59
HP-26 Berea, Kentucky 13 1.54 0.16 0.51
Average 0.62




TABIE IV

GUMMED PAPER FALL-OUT DATA

Particles/sq. ft.

First Quarter 1960

Station Number of
Number Iocation Samples Teken Maximum Minimum Average

Perimeter Stations

HP-11 Kerr Hollow Gate 13 118.00 0.00 13.92
HP-12 Midway Gate 13 83.00 0.00 11.23
HP-13 Gallsher Gate 13 109.00 0.00 13.46
HP-1k White Wing Gate 13 114.00 0.00 13.31
HP-15 Blair Gate 13 80.00 0.00 10.77
HP-16 Turnpike Gate 13 117.00 0.00 14.15
HP-17 Hickory Creek Bend 13 116.00 0.00 14.15
Average 13.00
Remote Stations
HP-19 Norris Dam 13 121.00 0.00 13.38
HP-20 Loudoun Dam 13 104.00 0.00 12.77
HP-21. Douglas Dam 13 105.00 0.00 14.08
HP-22 Cherokee Dam 13 62.00 0.00 7.46
HP-23 Watts Bar Dam 13 110.00 0.00 12.69
HP-2L Great Falls Dam 13 63.00 0.00 7.85
HP-25 Dele Hollow Dam 13 80.00 0.00 9.69
HP-26 Berea, Kentucky 13 46.00 0.00 5.82
Average 10.47




TABIE V

RADIOACTIVITY IN RAIN WATER

Units of 107 ( we/ce

First Quarter 1960

Station Number of
Number Location Samples Taken Maximum Minimam Average

Perimeter Stations

HP-11 Kerr Hollow Gate 11 2.95 0.10 0.54
HP-12 Midway Gate 11 1.54 0.15 0.56
HP-13 Gallaher Gate 11 0.94 0.07 0.k
HP~1L White Wing Gate 11 0.85 0.01 0.30
HP-15 Blair Gate 11 0.90 0.22 0.43
HP-16 Turnpike Gate 11 0.88 0.13 0.53
HP-17 Hickory Creek Bend 11 1.35 0.13 0.48
Average 0.47
Remote Stations
HP-19 Norris Dam 11 3.73 0.00 0.71
HP-20 Loudoun Dam 11 1.37 0.04 0.53
HP-21 Douglas Dam 11 1.29 0.16 0.60
HP-22 Cherokee Dam 11 1.48 0.13 0.46
HP-23 Watts Bar Dam 11 1.68 0.18 0.58
HP-2L4 Great Falls Dem 11 2.09 0.20 0.83
HP-25 Dale Hollow Dam 12 1.01 0.23 0.52
HP~26 Berea, Kentucky 12 5.77 0.07 0.99
Average 0.65

= v gy R S TR T
TerdL - N i
P L A N




TABIE VI

PROBABLE AVERAGE CONCENTRATION OF RADIOACTIVITY

TN THE CLINCHE RIVER AT MIIE 20.8
Units of 107/ pe/ce

First Quarter 1960

fumber of
Samples Taken Maximum Minimum Average % of (MPC )w
91 21.3 3.3 10.3 26.9




hata o autiindiadi

*P930939D SUON 4

*JISATI U3 Aq papIOIIB

STU} I0J USATS sanTsp q

UOTINTTP 3Y} PUB PISBITOI 9958BM JO ST®AST 9U3} UO PosBq SaNTBA PILBTNOTBO oJw UOT38OOT

N 109 JooqpUBH SaN syuy ut
POpUSWIODSX SSPTTONUOTPRE OTJToads x0F sanTeA Aomzv Jursn sanyxTw U} JOF PI1BTINOTED Aomzv a88vIoAB PaUITay "

- e g ¥ e
N aae e e P UETT h

H'9T  3l'y G Ll 98°0 ©89°69  TH'0O  9€0  T6'0 09/L2/T - 66/ /1T ¢ M o
692 £g°¢ 2°€0T  Gi'€ Gl 8T 29°T Lg'o 09/L2/€ - 6¢/g2/aT (8702 "
wT'2 120 o * * * 0T'0 TT'0 09/62/T - 65/T/oT ¢ LE uﬁz
JOATY YOUTT)
%wmw zwmmmm ammMprmmmmmm 09 gor-gor™ 16T g %S POTIaq BurTdweg TOT4800T
B *BAY STqBQOLT oo\oi w:oa JO situn

096T I93.TeUdy 9SIrL

HEATY HONTT) HHL NT .
SLNANLILSNOD FATIOVOICVY HOLYH d0 NOILLVELNEONOD EOVMEAY

I’
g
ITA FIEVL O



TABLE VIIT

EXTERNAL GAMMA RADTIATION IEVELS

mr /hr

First Quarter 1960

Station Number Location Jamary February March Average
1 Solway Gate .018 None taken 015 017
2 Y-12 East Portal .018 None taken .012 015
3 Newcomb Road. 015 None taken .013 014
Oak Ridge
b Gallaher Gate .025 None taken .018 .022
5 White Wing Gate .019 None taken .01k 017
Average O1L7
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For Immediate Mews Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
JANUARY THROUGH MARCH, I960

The results of environmental sampling by the ORGDP during the first quarter
of 1960 indicate little, if any, radioactive material contamination of air,
soil, or water either inside the plant boundaries or in the plant environs.
In all cases, values measured were only small fractions of the recommended
maximum permissible concentrations.

With respect to air-borne contamination, monitoring of the general air
well within plant boundaries (averaging about 225 eight-hour samples per
quarter) revealed no indication of activities approaching the permissible
limits (general population) within these boundaries for even short periods.
Thus, it appears essentially impossible that any significant air contami-
nation problems can occur outside the ORGDP area,

Plant wastes released into public waterways are monitored at least weekly
to insure that the concentration of these materials in the streams leaving
the plant boundaries does not exceed the permissible limits given in NBS
Handbook No. 69 for drinking water of the general population. Monitoring
points in Poplar Creek and Clinch River are both upstream and downstream
from ORGDP. There were no instances of water release at the plant
boundaries above the long~term maximum permissible concentration even for
as short a time as the weekly sampling period, and the average activity

in Poplar Creek below the plant for the quarter continues to represent only
0.02% of the maximum permissible concentration for the discharge of natural
uranium; the levels in the Clinch River were much less than thisg figure.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant

April 18, 1960
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News Release ' April 18, 1960

. ENVIRONMENTAL SAMPLING
. OAK RIDGE GASEQUS DIFFUSION PLANT

EAST FORK
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May 28, 1960

ENVIRONMENTAI, LEVELS OF RADIOACTIVITY
FOR THE OAK RIDGE AREA

Report for 1959

Data Compiled by: H. H. Abee
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Introduction

Radiocactive waste materials arising from the operation of atomic
energy installations at Oak Ridge are collected, treated, and disposed
of according to their physical states.

Solid wastes are buried in a Conasauga shale formation. This shale
has a marked ability to fix radicactive materials by an ilon exchange
mechanism.,

Liquid wastes which contain long-lived fission products are con-
fined in storage tanks or are released to earthen pits located in the
Conasaugs shale formation. Low level liquid wastes are discharged,
after preliminary treatment, to the surface streams.

Air that may become contaminated by radioactive materials is ex~
hausted to the atmosphere from several tall stacks after treatment
by means of filters, scrubbers, and/or precipitators.
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Air Monitoring

Atmospheric contamination and fall-out occurring in the general
environment of East Tennessee are monitored by two systems of monitoring
stations. One system consists of seven stations which encircle the
plent areas (Fig. 1) and provides data for evaluating the impact of all
Oak Ridge operations on the immediate environment. A second system
consists of eight stations encircling the Oask Ridge area at distances
of from 12 to 120 miles (Fig. 2). This system provides datae to aid in
evaluating local conditions and to assist in determining the spread or
dispersal of contamination should & major incident occur.

Three types of samples are collected at the stations. One type
is taken by passing air continuously through filter paper. The filter
paper will collect only those particulates considered to be respirable.
A second type utilizes a gummed paper technique for collecting fall-out
The fall-out trays collect the heavier particles as well as the respir-
able particles. A third type is rain water which provides date for
determining the soluble and insoluble fractions of the radiocactive con-
tamination.

Data obtained from the various sampling methods are accumulsted and
tabulated., In the case of the filter samples, data are tabulated in
average pc/cc of air sampled and numbers of particles per 1000 £t3 of
alr sampled. In the case of gummed paper fall-out collection, data are
tabulated in uc/fta and numbers of particles per £t2. In the case of’
rain water, data are tabulated in average uc/cc of rainfall collected.
The data are compared to established maximum permissible concentrations
and with previous averages.

Water Monitoring

Large volume, low level liquid wastes originating at Oak Ridge
National Laboratory are discharged, after some preliminary treatment,
into the Tennessee River system by way of White Oak Creek and the
Clinch River. Idquid wastes originating at the Oak Ridge Gaseous
Diffusion Plant and the Y-12 Plant are discharged to Poplar Creek and
thence to the Clinch River. Releases are controlled so that resulting
average concentrations in the Clinch River comply with the maximum per-
missible levels for population in the neighborhood of a controlled area as
recommended by the National Committee on Radiation Protection (NCRP).

The concentration of radiocactivity leaving White Oak Creek is measured
and concentration values for the Clinch River are calculated on the basis
of the dilution provided by the river.
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Rediocactive liquid wastes are sampled at a number of locations as
shown in Figs. 3 and 4, Samples are taken in Poplar Creek and White
Oak Creek prior to entry of the wastes into the public waterway and
at a number of locations in the Clinch River, beginning at a point
above the entry of wastes into the river and ending at Center's Ferry
near Kingston, Tennessee. Stream gauging operations are carried on
continuously by the United States Geological Survey to obtain dilution
factors for calculating the probable concentrations of wastes in the
river.

The fraction of the total beta activity comprised by each isotope
is determined from analysis of long-lived radionuclides contained in the
effluent and a weighted average maximum permissible concentration for
water, (MPC)W, for the mixture of radionuclides is calculated on the
basis of the isotopic distribution using the MPC values of each isotope
as recommended by the NCRP. The average concentrations of radicactivity
in the Clinch River are compared to the calculated (MPC)y value.

Annual surveys of the Clinch and Tennessee Rivers are conducted to
determine the extent of dispersion of radioactive material in river sedi-
ment. This survey is required in order to determine whether or not there
is a significant build-up of radiocactive constituents in the river system.
Gamma radistion measurements are made on the bottom sediments. Sediment
samples are radiochemically analyzed for loung-lived radioactive isotopes.

Gamma Measurements

External gamms radistion levels are measured monthly at five locations
in the Oak Ridge area, Measurements are taken with a Geiger-Muller tube
at a distance of three feet above ground and the results are tabulated in
terms of mr/hr.

Discussion of Data

Date accrued from the monitoring system in 1959 are presented in
Tables I through X,

The air contaminstion levels shown by the continuous air monitoring
systems for the immediate and remote environs of the Qak Ridge area were
1.6% and 1.4% respectively of the maximum permissible concentration for
populations in the neighborhood of & controlled ares. Air contamination
levels during the first half of 1959 were a factor of 4 to 6 times greater
than the average for the entire year., By the end of 1959 air contamination
levels had decreased to approximately 1/5 the value given for the yearly
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average., Specific analysis for fission products and decay studies indicated
that the high levels experienced during the first part of the year were due
to the type of fall-out from world-wide weapons testing. The low values

for remote stations 23 and 24 resulted from the fact that these stations
were in operation only during the latter half of 1959 and do not reflect

the higher fall-out levels experienced during the first half of the year.

Fall-out data and rain water data followed the same trend shown by
the continuous eir monitoring data.

The probable average concentrations of radioactivity in the Clinch
River at Mile 20.8, the point of entry of the wastes, and at Mile 4.5,
near Kingston, Tennessee, were 3.1 x 10=7 pc/cc and 4.9 x 10-8 pe/ecc
respectively., These values are 25.4% and 22.3% of the weighted average
maximum permissible concentration for populations in the neighborhood
of a controlled area as recommended by the NCRP. The average concentra-
tion of tramnsuranic alphe emitters in the Clinch River at Mile 20.8 was
3 x 10-10 pc/ece, which is 0.03% of the weighted average (MPC)w value.
The average activity in Poplar Creek below the ORGDP for the entire year
was only 0.03% of the meximum permissible concentration for natural
uranium,

The concentration of radiocactivity in the sediment of the Clinch
River drops off materially after the first 20 miles downstream from the
entry of White Oak Creek and approaches background levels 200 miles down-
stream. The average radiation level for the cross section where the
highest levels were encountered was approximstely 19 times the measured
background levels or 0.12 mr/hr, This point is located 4.5 miles below
the outfall of White Oak Creek. A%t 100 miles downstream the average level
was approximately twice background.

External gamma radiation levels in the Oak Ridge area averaged 0,024
mr/h:r° This level does not differ significantly from the average of the
levels measured throughout the United States by the U, S, Public Health
Service Radiation Surveillance Network.
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g TABLE I
CONTINUOUS AZIR MONITORING FILTER DATA

Units of 10713 pe/zc

1959

Q- -

Station Number of % of
Number Location Samples Taken Maximum Minimum Average (MPC)a

Perimeter Stations

HP-11 Kerr Hollow Gate 52 y7,52 0.49 15.77 1.6
HP-12 Midway Gate 49 81.31 0,08 16,29 1.6
HP-13 Gallsher Gate 52 58,52 0.54 16,63 1.7
HP-14 White Wing Gate 52 42,48 0.49 11,30 1.1
HP-15 Blair Gate 52 61.06 0.45 19.97 2.0
HP-16 Turnpike Gate 52 51.61 0.28 13.48 1.4
HP-17 Hickory Creek Bend 52 60.27 0,17 16.86 1.7
Average 15,76 1.6
Remote Stations
HP-19 Norris Dam 52 86.20 0.57 23.23 2.3
HP-20 Loudoun Dam 52 90.49 0.65 22,11 2,2
HP-21 Douglas Dam 37 58.17 0.68 10.91 1.1
HP-22 Cherokee Dam 39 100,52 0.52 16,01 1.6
HP-23%% Watts Bar Dam 29 35.14 0.49 5013 0.5
HP-24*%  Great Falls Dam 26 10,58 0.24 2,53 0.3
HP-25 Dale Hollow Dam 46 78.91 0.76 18.0k4 1.8
HP-26 Berea, Kentucky 52 54,27 0.1k 13.77 1ok
Average 13.97 1.4

* (MPC)a is taken to be 10710 uc/ce as recommended in NBS Handbook 69, Table k4, p. 9.
*% Stations in operation only during latter half of 1959,




e TABLE IT
CONTINUOUS AIR MONITORING FILTER DATA

Particles/1000 cu, ft. of Air Sampled

1959

Station Number of
Number Location Samples Taken Maximum Minimum Average

Perimeter Stations

HP-11 Kerr Hollow Gate 52 6.27 0.00 1.20
HP-12 Midway Gate iTe} 6.81 0.00 1.29
HP-13 Gallaher Gate 52 5.08 0.00 0.95
HP-14 White Wing Gate 52 5.91 0.00 0.82
HP-15 Blair Gate 52 10.29 0.00 1.52
HP-16 Turnpike Gate 52 5.39 0.00 0.86
HP-17 Hickory Creek Bend 52 T.22 0.00 1.02
Average 1,09
Remote Stations
HP-19 Norris Dam 52 T7.98 0.00 1.6k
HP-20 Loudoun Dam 52 6.61 0.00 1.43
HP-21 Dougles Dam 37 2.83 0.00 0.28
HP-22 Cherokee Dam 39 T7.26 0.00 0.5%
HP-23% Watts Bar Dam 29 0.40 0.00 0.05
HP-24* Great Falls Dam 26 0.14 0.00 0,02
HP-25 Dale Hollow Dam 46 T.96 0.00 1.01
HP-26 Berea, Kentucky 52 5.83 0.00 1.10
Average 0.T6

* Stations in operation only during latter half of 1959.
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- TABLE III

GUMMED PAPER FALL-OUT DAiA

Units of 10-% pe/sq. ft.

1959
Station Number of
Number Location Samples Taken Maximum Minimum Average

Perimeter Stations

HP-11 Kerr Hollow Gate 52 17.59

0.1h4 5.01
HP-12 Midway Gate 52 18.64 0.23 5.01
HP-13 Gallsher Gate 52 17.15 0.18 4.63
HP-1k White Wing Gate 52 16.87 0.18 4,86
HP-15 Blair Gate 52 23.55 0.15 5037
HP-16 Turnpike Gate 52 28.88 0.15 5.03
HP-17 Hickory Creek Bend 52 15,17 0.14 holil
Average 4,90

Remote Stations

HP-19 Norris Dam 52 23.53 0,12 4,36
HP-20 Loudoun Dam 51 1,97 0.05 ho17
HP-21 Douglas Dam 37 15.20 0.0k4 1.99
HP-22 Cherokee Dam 39 13.45 0.07 2.51
HP-23% Watts Bar Dam 28 k.55 0.10 0.71
HP-2h* Great Falls Dam 26 2.75 0.12 0.63
HP-25 Dale Hollow Dam L6 20.75 0.1% 4,26
HP-26 Berea, Kentucky 52 22.02 0.05 4,88
Average 2,9k

* Stations in operation only during latter half of 1959.
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= TABLE IV

GUMMED PAPER FALL-QOUT DATA

Particles/sq. ft.

1959

Station Number of
Number Location Samples Taken Maximum Minimum Average

Perimeter Stations

HP-11 Kerr Hollow Gate 52 T7.00 0.00 11.96
HP-12 Midway Gate 52 97.00 0.00 12.85
HP-13 Gallaher Gate 52 84,00 0.00 10,50
HP-1k4 White Wing Gate 52 82.00 0.00 10.13
HP-15 Blair Gate 4 52 97.00 0.00 12.15
HP-16 Turnpike Gate 52 T76.00 0.00 9.50
HP-17 Hickory Creek Bend 52 59,00 0,00 9,50
Average : 10,94

Remote Stetions

HP-19 Norris Dam 52 ¥7.00

0.00 6.23
HP=-20 Loudoun Dam 31 46.00 0.00 5.27
HP-21 Douglas Dam 37 1k, 00 0.00 0.51
HP-22 Cherokee Dam 39 11,00 0.00 0,90
HP-23% Watts Bax Dam 28 3.00 0.60 0.41
HP~24% Great Fells Dam 26 3.00 0.00 0.19
HP-25 Dale Hollow Dam TS 59.00 0.00 54
HP-26 Berea, Kentucky 52 63.00 0.00 T7.19
Average 3.16

* Stations in operation only during latter half of 1959.
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p TABLE V

RADIOACTIVITY IN RAIN WATER

Units of 10~7 pc/ce

1959

Station Number of
Number Location Samples Taken Maxximum Minimum Average

Perimeter Stations

HEP-11 Kerr Hollow Gate by 42,59 0.11 T.22
HP-12 Midway Gate ik 40,38 0.1k 6.30
HP-13 Gallsher Gate Wi 38.72 0.12 6.10
HP-1k4 White Wing Gate 43 b3 47 0.09 6.53
HP-15 Blair Gate 39 39.36 0.19 5,78
HP-16 Turnpike Gate il 5k, 84 0.15 8.82
HP-17 Hickory Creek Bend 43 54,18 0.10 8,14
Average 6.98

Remote Stations

HP-19 Norris Dam ks 89,98

0.13 11.26
HP-20 Loudoun Dam 49 138.47 0.0k4 14,65
HP-21 Douglas Dam 31 36.68 0.06 3.86
HP-22 Cherokee Dam 33 32.20 0.13 bl
HP-23* Watts Bar Dam 23 6.89 0.20 1.32
HP-2hx* Great Falls Dam 21 8.22 0.07 1.k
HP-25 Dale Hollow Dam W3 41,00 0.21 8.02
HP-26 Berea, Kentucky Iy 47,28 0.14 10.1%
Average 6.88

* Stations in operation only during latter half of 1959.
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TABIE VI

PROBABLE AVERAGE CONCENTRATTON OF RADIOACTIVITY
IN THE CLINCH RIVER AT MILE 20.8

Units of 1077 pe/ce

1929,

Number of

Semples Taken Maximum Minimum Average % of (MPC)y

365 36.4 0.37 3.1 25,k

14
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TABLE X
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RADIOACTIVITY IN THE BOTTOM SEDIMENT OF POFLAR CREEK

Units of 10-8 pc/g

1959

Type of No. of
Location of Point Analysis Made Samples Maximum Minimum Average

Uranium Con- '
Upstream (East Fork) centration I 6900 koo 3200

Dovnstream (Outfall) " 4 4500 1300 2500
Total Beta

Upstream (East Fork) Activity i 28,600 7200 18,000

Dovnstream (Outfall) " L 21,200 12,900 18,500

Normal Sampling Frequency: Grab sample s once each quarter at each loecation.

18
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Té(Name) W, Ju G. Hart e bwe  spril 18, 1960
Company P R
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v

f %h / ?\EEE\ Vi ' Answering letter dute

=l ppr2 11360 2
Copyto  Mw, L. 3. Emlet \V agEn [y Sebiect  dgus Relwsss on krvircrmntal
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rttached are copien ot the subjeat informstion fow all of 1909 &nd the

first quaster of 1950 for inclusion in the ever-ell report te ths Ceamissien,
The tebles include the dots specified in the lottar fazeh 21 from 8. A,
sapirie to C, E. Canter., In sddition, 3 ecover avaluation shoet for ecach
poricd iy included os i3 3 mep shosing the szmpling poinis. de have neg
prasented any dete concerning the beta sctivity in our piRable water wupply
since yvou will probabkly wish ¢o include this 3w & part of ysur o

envirommsntal suzvey reporty 1 understand our data have besn nads avallable
ts you.

¥lesse cdvice {f additional information is aneedsd.

hs P. Blsber, Plant Sugerintendeat
Cak Ridge Gasecus Diffusicn Plant
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Envircments]l Radicactivity Levels,
The Cak Ridgs Gasecus Diffusion Plaat
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For Immediate News Release

ENVIRONMENTAL RADIOACTIVITY LEVELS
THE OAK RIDGE GASEOUS DIFFUSION PLANT
1959

The results of environmental sampling by the ORGDP during 1959 indicate
little, if any, radioactive material contamination of air, soil, or water
either inside the plant boundaries or in the plant environs. In all cases,
values measured were only small fractidns of the recommended maximum
permissible concentrations.

With respect to air-borne contamination, monitoring of the general air
well within plant boundaries (averaging about 225 eight-hour samples per
quarter) revealed no indication of activities approaching the permissible
limits (general population) within these boundaries for even short periods.
Thus, it appears essentially impossible that any significant air contami-
nation problems can occur outside the ORGDP area.

Plant wastes released into public waterways are monitored at least weekly
to insure that the concentration of these materials in the streams leaving
the plant boundaries does not exceed the permissible limits given in NBS
Handbook No. 69 for drinking water of the general population. Monitoring
points in Poplar Creek and Clinch River are both upstream and downstream
from ORGDP. There were no instances of water release at the plant
boundaries above the long-term maximum permissible concentration even for
as short a time as the weekly sampling period, and the average activity
In Poplar Creek below the plant for the entire year was only 0.03% of the
maximum permissible concentration for the discharge of natural uraniumg
the levels in the Clinch River were much less than this figure.

Industrial Relations Division
Oak Ridge Gaseous Diffusion Plant

April 18, 1960
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News Release

Period __1959

ENVIRONMENTAL SAMPLING
OAK RIDGE GASEOUS DIFFUSION PLANT

April 18, 1960

Concentration (ic/g x 10=8)

Type of No. of Plant Experience Max. Permissible
Location of Point Analysis Made Samples Low High Av, (MPC)
Stream Bottom (Mud)
Poplar Creek Uranium Con-
centration
Upstream 4 400 6900 3200 None
Specified
Downstream " 4 1300 4500 2500
Clinch River
Downstream " 4 300 1300 700
Poplar Creek Total Beta
Activity
Upstream 4 7200 28,600 18,000 None
Specified
Downstream b 4 12,900 21,200 18,500
Clinch River
Downstream " 4 15,800 79,200 45,500

Normal Sampling Frequency:

e 7 Do e i g

Grab sample, once each quarter at each location.



bcs Mr. W. L. Richardson

MEMO TO: Files
SUBJECT ¢ Meeting to Discuss Release of Environmental Information to

the Press - February 14, 1961

Those Present: H. V. Haecker and J. A. Lenhard - AEC; H. H. Abee, D. M. Davis,
E. D. Gupton, and J. C. Hart - ORNL; A. F. Becher and H. F.
Henry - ORGDP

A meeting was held at ORNL on February 14, 1961, to review the Company's responsi-
bility for reporting of the subject data to the AEC.

AEC - J. A. Lenhard

l. Initially, Headquarters was not sure of what to include or what format
to follow. Following discussion at Germantown (H. H. Abee, UCNC represen-
tative) with contractors, the general scope of coverage was agreed upon.

2. After "polishing" the initial issues, the format was fixed and the follow-
ing guide lines were established:

a. No monitoring results to be included for which standards or limits
have not been established, e.g., ORGDP mud results, ORNL "rain out™"
samples,

b. ORGDP river water results showing gross beta activity to be deleted,
(per J. A. Lenhard), due to possible misunderstanding of differences
between their results and ORNL's.

c. Additions to the fixed report must be cleared with Mr. C. A. Keller,
ORO, and deletions therefrom with headquarters.

3. Indicates he was aware of deletion of Clinch River, ORGDP data, as well as
air results but wasn't sure why this was done. Suggests we ought to include
ORGDP uranium values in Clinch River and in air.

4. Re-emphasized no samples to be included except those for which standards or
MPC's were established.

ORNL - et 2al.

1. Did not include Clinch River gross beta from ORGDP based on agreement
reached by them with Mr. J. A. Lenhard (possible misinterpretation, etc.).

2. For the same reason, he felt that quoting uranium values in Clinch River
might be misunderstood, although he readily admitted that the MPC's were
quite different and specifically given.

3. Similarly, he felt that there may be some confusion resulting from quoting
our uranium alpha results in air vs. their gross beta for fission products.
This was given rather weakly, and it was rather obvious that he felt that
the only official data to be included was ORNL's plus the ORGDP's for Poplar
Creek which they couldn't obtain.
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ORGDP

1. Question was raised to the AEC with regard to basis for original instruction
which indicateds

Qe

b.

Results to be made available to the public to reflect the impact of
the individual installation or plant on its environs.

Comparisons to be made with MPC's or if not available with background
values, previous results, etc., which might reflect trends, etc.

If values other than those used as standards, i.e.a/4c/ccaftc/ml, etCes
are used, they must be interpreted in terms which are meaningful to
the layman.

AEC regulations prescribe the formal and immediate reporting to the
ORO on cases where a member of the general public may have been
exposed to significant quantities of radiocactive materials, etc.

Following a lengthy discussion of individual interpretations of the instructions,
it was agreed that:

AEC - J. A. Lenhard, will arrange for transmittal of a letter to UCNC
reiterating their request for sampling data and specifically amending
it as may be necessary to reflect what changes in the present format
are desired as well as to the inclusion or exclusion of specific data
presently being withheld.

AFB:1la

Lt el

A. F. Becher

March 1, 1961 Safety and Health Physics

MoRC



MEMORANDUM TO FILE

MEETING TO DISCUSS RELEASE OF ENVIRONMENTAL
INFORMATION TO THE PUBLIC

February 14, 1961

Those Present: H. V. Haecker and J. A. Lenhard - AEC; H. H. Abee,
D. M. Davis, E. D. Gupton, and J. C. Hart - ORNL;
A. F. Becher and H., F, Henry - ORGDP

The meeting involved discussion of information which should be presented
to the Commission for public release. Mr. Lenhard made the following
comments concerning the reports, stating that these were decisions which
had been made by the Commissions

1. No data will be reported unless they can be directly compared with
a listed "standard” such as a maximum permissible concentration or
maximum permissible limitj; this refers particularly to the units in
which data are reported.

2. The present format of the report has been approved at the Washington
AEC, and any changes in the format, as well as any additions, would
necessarily require the same type of approval; however, deletions
may be approved locally.

3. Since it is desirable that all information presented will be meaning-
ful to the layman, sources of apparent discrepancies which might be
confusing are omitted. Hence, the ORGDP data on beta activity in the
Clinch River has been eliminated in favor of the figures given by
ORNL,

4. Nothing on fallout, especially as it might be related by the
newspapers to any bomb tests, or other matters not directly affecting
the possibility of personnel exposure from plant activities should be
included.

The ORGDP representatives pointed out that the criteria for information
to be reported to the public as given in a letter of August 24, 1960,
from Mr. Sapirie to Mr. Center, specifically mentioned a comparison of
measured data to such items as background or preceding environmental
studies and that other written Commission directives had indicated the
need for obtaining the necessary information to show the impact of the
plant activities upon the environment. In addition, it would appear that
information of the type the ORGDP has been obtaining, including analyses
of the mud, vegetation, and soil, is necessary to meet the general
objective of the Commission's directive; thus, in the absence of written
authorization to the contrary, a contractor would be required to obtain
and report such data.

Mr. Abee noted that the ORGDP air data had not been included because the
MPC figures given differed from those of ORNL. It was pointed out that

S mmepms, o egmrrergmmemeveseme L
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the ORNL figures were for beta~gamma fission products while the ORGDP
figures were for uranium, so the MPCs should be different. It was also
noted that the format requested by the Commission for the reports included
space for the "Type of Analysis" as one factor and that the ORGDP tables
stated the figures referred to uranium concentrations, but the ORNL data
were not identified. Mr, Lenhard concluded that the ORGDP air data

should be included; in addition, since ORNL gives no alpha activity for
the Clinch River, the ORGDP data for uranium concentrations should also be
reported.

The data presented on Poplar Creek were briefly discussed, and the possible
elimination of these data from the report was suggested by the ORGDP
representatives on the basis of the similar treatment of data for White Oak
Creek by ORNL., 1In both cases, the Clinch River data should give information
concerning actual environment effects, However, the ORGDP representatives
also stated they had no objection to continuing to report the Poplar Creek
information. It was noted that no information concerning radicactive
materials in the East Fork of Poplar Creek was presented except that
obtained by the ORGDP at its intersection with Poplar Creek. Since most

of the course of the creek from Y-12 to this point lies within populated
and public areas, the possibility that additional information concerning
this watercourse should be provided was briefly discussed, but no decision
was reached,

In conclusion, Mr. Lenhard stated that the Commission would send Carbide
a letter stating essentially the following items:

1. The data presently presented to the Commission were proper and adequate.

2. No changes should be made in these data with the exception of the
addition of ORGDP information on air and uranium concentrations in
the Clinch River.

3. No data should be reported for which there are no maximum permissible
concentrations or maximum permissible limits.

An offer was made that Carbide would probably be willing to initiate a
letter containing these conclusions, but Mr. Lenhard preferred that the
Commission initiate such a letter.

W??&Ww@

H. F. Henry
Safety, Flre, and Radiation Conftrol

HFH :mh
February 17, 1961 /



UCN-428
(1 1-59)

UNION

CARBIDE INTERNAL CORRESPONDENCE

UNION CARBIDE NUCLEAR COMPANY ¢ FOST OFFICE BOX P. OAK RIDGE. TENNESSEE

%
Toi(Neme) Mr. A, F. Becher Date March 1, 1961
Corﬁ;)any
Location Originating Dept.
Answering letter dote
Copy to subject Environmental Monitoring

The attached copy of the letter from the Commission confirms the suggestions
of J. A. Lenhard at our meeting some time ago. Accordingly, we will report
only the air sampling data and the uranium data in the Clinch River. However,
for our own protection as well as actual information concerning our possible
effects upon the environment, we should continue to obtain our current
information which includes soil and vegetation data, the stream bottom of
Poplar Creek and Clinch River data, and water data for Poplar Creek, including
points just above the inflow of East Fork and just below it. Copies of these
data should be placed with our record copies of our report submissions but
with the note that, per the attached letter, this was not disseminated.
Please advise if there is any other data you think should be included for our
own information,

H. F. Henry
Safety and Radiatiow Control

HFH smh

Attachment:
Letter from Sapirie to Center, "Dissemination
to the Public of Data on Environmental Levels
of Radioactivity," 2/16/61

No RC
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MEMORANDUM

MEMO TO FILES

SUBJECT: ORGDP Environmental Sampling Program of the Areas Adjacent

to the Plant

On April 13 and 14, 1960, the following samples were taken at the designated
sample points located approximately five miles from the ORGDP.

No. of Samples Taken

Type of Sample

11 Soil
Grass
Pine Needles
18 Spot air samples with Hi-Vol
Sampler
9 Water
1 Mud
57 - Total Samples
Sampling Point
NoO. Location
10 South of Plant - Buttermilk Road - 1.4 miles from
White Wing Road near bridge.
11 Southeast of Plant - Bear Creek Road - Right of
road near telemetering cable.
12 East of Plant - Top of Hack Oak Ridge.
13 North of Plant - Off Highway No. 61 near Mt.
' Pisgah Church.
14 Northeast of Plant - Sugar Grove Valley - where
road crosses Poplar Creek.
15 Northwest of Plant - Near bridge on Highway No. 61
at Little Emory River.
16 West of Plant - Dickey Valley at Emory River.
17 Southwest of Plant - One-half mile east of
Lawnville off of Gallaher Road.
18 West of Plant - Farm Pond off Highway 58 - 15.9 miles

by highway from plant. Near sign
on road indicating - Rad. to Angler’'s
Cave.

Lab results of the samples are not complete at this date.

NDB:la
4/18/60
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N. D. Barker
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1thmm) Dre He Fo Henry Date ifarch 31, 1960
Coir;pany
Location K'IOOI Originating Dept.

Answering letter date

Copy to Subject ORGDP Environmental Sampling
Program oi the Areas Adjscent
1o the Plant

The proposed program for the sampling of the neighborhood adjacent to the
plant environs for radicactive materiazl fallout from plant vent stacks or
discharge in plant sffluents 1s directed toward assessment of hoth the
short=term and long~term effects of these plant effluents on the contemie
natlion of air, water, and soil and 1ts subsequent uptake in vegetation or
foliages The preliminary suzvey will be made to establish beckground
valuas at sampling points established on a fiveemile radius from the
plant centexr at the major compass points and will includs upwind, downe
wind, and crosswind locations from the plant. The information received
should aid in determining future sample points required for adequate
rauting evaluation.

Ay sumples wlll be taken with a hand-opsrated pump-type sampler,

using Whatmen No. 41 filter paper, until such time that 2 mobile power
supply is sveilable and continucus air menitors can be vtilized. Surfacs
water samples will be taken from ponds or streams vhere available at the
sample poirtsy in addition, undrained ponds on Watis Bar snd Morris Lakes
In the path of prevafling winds at remote distances from the plant will

be taken for backgrount infommation. Soil samples will be taken of the
top two inches since it has been established by other investligators that
most of the material remeins in the upper poxtion of the solly for example,
Heirsteinl found ebout two to thres times as much urenium deposited in the
first inch of scil as was in the next five. lowsver, it was also noted
that where soluble forms of uranium were relessad, the residusl concentra~
tion in soil was fairly unifommly distributed throughcut the top siweinch
layere. Therefore, in two of the sample locations, add{tional semples will
be included of the four inches of subsoil to chock for such possible dige
persdle Vegatoation samples will consist of both pine ncedles and grasses.
The roots of the grass will be included since some investigators have
found that significant amounts of the uranium taken up by some plants

1 United States Atomic Energy Commission, New York Operations, Symposium
on Occupational Health Experience and Practices in the Uranium Industry,
Pps 180-184, 1959

e i g+ e O e TmEge T v 5 £ =
T Rr e A aatosmodd Al dos v o/ TOUNEEINLDIREEERPN £ 5 T8 Malbsitcriry SO 6 gt S S ExN




Ors He Fo Henry =D Jarch 31, 1960

remain in the rootse.

Samples will be taken on the top of the ridges as well as in the adjecent
valley to check elevation differences, and all results will be correlated
with wind concitions to cdetermine the possible effzcts of this factor on
material ar~cumilation. The AEC Westher Bureau has agreed 1o furnish us
with & wind chart =f the ChGDP ared.

The preliminary sampling plan is shown in the attachment.

z /
AN a L n
ATR:GCHila A, T. Recher
Safety and Health Physics

Attachment
(Proqgram for Envirommental Sampling
5f thi OREDP Arce - 2/31/60)

-~

‘..O PRy



PROGRAM FOR EMVIRCRIMENTAL SAMPLING OF THE ORGDP AREA

PRELIMINARY SAMPLING PROGRAM

le Mo. Sampling Points - 8 (on five-mile radius from plant center at
major compass points).
2. 1o. Somples = *10 - Soil samples
8 - Grass samples (include plant root systems}
8 = Pine needles
8 - Spot air samples
10 ~ Water sample (includes alsc stagnant ponds for
—_— evaluation of bomb fallout)
Total Samples 44
* At all locations, soil samples shall be taken at two-inch depths.
At two of these locations, an addition of four inches of the sub=-
soil will be taker as a separate soll sample.
3. Analysis Required - Uranium
Alpha Activity
Beta Activity
Fluorides as requested by ledical
Total Lab Analyses - 132.
4. Sample Frequency - one each quarter.
5. Time Required for Sampling - approximately two days.
Sampl Points Five Miles From Plant
1, Southeast of Plant - Buttermilk Road = one-half mile east of lMacedonia
Church near Roane - Loudon County Line (across White Wing Bridge).
2« East of Plant - Bear Creek Valley at Douglas Chapel and cemetery near
Roane = Anderson County Line.
3. Northeagt of Plant - Atop Black Oak Ridge (elsvation - 1000 ft.) Road
turns off turnpike at Scott Cemetery.
4. lgrtheast of Plant - Sugar Grove Valley - Where road crosses Poplar
Creek.
5. Southwest of Plant - Gallaher Road about one-half mile northeast of

Lawnvillae.
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6. West of Plant ~ Dickey Valley at Dickey Cemetery.

7. MNorthwest of Plant - West of Elverton at Highway 61 bridge across
Emory River.

8. orth of Plant -« Off Highway 61 near Mt. Pisgah Church.

GSHila

Safety and Health Physics
Industrial Relations Division

March 31, 1960
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‘Subject. DISSEHINATION TO THE PUBLIC OF DAIA ON ENVIRONHBNTAL
LEVELS OF RADIOACTIVITY :
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The environmental reports for 1959 and for the first quarter of 1960,
issued to date, have been reviewed in light of the Conmission's
objective to provide meaningful information to the local public on
its exposure to radiation and to radiocactive materials. Following is
a list of suggestions which should be observed in the preparation of
the third quarter 1960 and subsequent reports. It is noted that some
of the suggestions have already been incorporated into the previous
UCNC.Oak Ridge reports.

L. Maps, with sampling or monitoring stations clearly identified,
should be used to show locations of such stations relative to (a)
the plant and i{ts perimeter, and (b) surrounding towns and other
well-knowm landmarks. Fgr some contractors, two or more maps,
using different scales, will be desirable.

I, 2. 1In general, data should be identified with locations given on the
.+ %y, ~ maps. In any event, locations should be as specific as circumstances

‘. ;gz“rff 3. 1t has been suggested in a previous memorandum that, where many
R observations are made at one locatir~r, it is sufficient to tabulate
Lo maximum and average values an! number of observations or samples.
While minimum values generally do nct contribute to estimates of ex-
posure, they should be included if considered significant. If sampling v
- is continuous over considerable periods of time, or if composite samples,’
are used, thege characteristics should be appropriately described. A §?§
. number of reports issued in first round were deficient in some of these =

respects.
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ik. All standards of comparison should be clearly identified; c.g.,

., NCRP, NBS HB 69, p. --. . Some reports have made comparisona vich values

uhich we assume to be IOClI guides since we are unable to idcntify them

..o with other sourcés. If local guides are mentioned in the repott, thcy
lhould be comparcd with gcnerafiy accepted standardl.

P 4 N 1

-

'»§5$ Radiagion Protection, NBS Handbook 69, page 6, paragraph 2.4, and to
those of the International Commission on Radiological Protection, Com-
, mittee II, pp. “S, 6, paragraph.3 (printed as Volume 3 of HEALTH PHYSICS,
June 1960), which provide that exposures of population groups in the

;. vicinity of nuclear energy plants should be limited to one-tenth of
occupational Values, avgraged over the total diet and over pcriods up
“-‘ to one ]“t.p »,:_* T Lot

3" +

B - R
-, s L
s, : -

Attcntion is allo called to the reomnmenda:iona of che Fedcral Radiation
Council as contained in their Report No. 1 and in the Memorandum to the

St P _,.‘ . 2ty . v
k=234 AECS ke 4 R A NN
oo

agencies. Further reports are in the process of preparation and will be
issued from time to tims. Where standards established by the Federal
Radistion Council are applicable, they should be considered as primary
standards for AEC operations.

5. Data which are not or cannot be interpreted in relation to standards
of protection should not be included. For example, it is difficult to
interpret the significance of a measured number of particles per umit

of volume of air ot per unit of area on the ground. If data of this
type are considered valuable, it is the rc:pnnsibilicy of the author of
the report to make the daeh meaningful.

6. Bach report should contain an introduction. The introduction should
scope the nature of the report and relate the materials in the report to
the objectives which the report is trying to accomplish.

Han A
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7.. Reports should include appropriate summaries or conclusion designed
to show the impact of operations on environmental conditions by such
devices as comparison with natural background, preceding environmental
levels in the same locations, established standards, etc.
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President whigh has been approved by the President for guidance of Federal



~‘f’ As uoon as copies of th. ucond quarter 1960 and future rgports are
2l ® prepared, 60 copies of each report should be forwarded to this office
@?%g..m order that :b- necessary. reviews and ductibution nay bo -sdo. .
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" Your coopsration in thh matter will bc appnciatod.

= o Very truly. yours,
S. R. Sapirie
VR Y e Manager
2 ST Oak Ridge Opcraum
R. C. Armstrong .
H. M, Roth ,
. . .
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UNITED STATES
ATOMIC ENERGY COMMIZSION

it £EPLY PXPEN TO:

. emBens Ok Redge, Termeeass
m 12, 1560

Codoa Carvide Proiser Compary
- Foat Office Dex P
Ok Ridge, Temnesces

Atteniiome fr. €, B. Comtor, 7ico Presidamt

Sebjoct: DEBSEMINATION TO TNE PUBLIC GF DATA ON EWINOWMENTAL
LIVELS OF RADIOACTIVITY

Gomtlesmnt

Reference iz made o zy letter of April 2, 1968, whieh
ARG cesArasicrs to iszue poriedic swmary reports on off-site
owircamsetel contoxdnsiien.

hamammcmnmmxmm
axjesure, amd ia canfsarmamce with Commissiom policy, it hes become

desirsbles te syntematically provide ths pwblic with rowtime informstiea
on aivirommsztal lovels of radicestivity reeuvitizg fram AR operstioss.

Wile smsh of this informetion can be cdtaimed from umslessified reperts,
oweh irformetiocn gemsrally is not convemiemtly svailsdle to the local
publie, nio,Mm,MummamdM
ewiremental reports to mset this need,

Tentetive plans ars zs follows:
1, Moctrwtaimtmatmnubomum,mc

uarterly besis, reports of which the primary purposse is te
presant to the iocal pudlic all availshle data on emvircamental
levels of activity resulting frem the eperstion of the particular
isstallction, Such reports vill be relecsed to locel nows media
mmmwomumcmmc, vith copdles

aveilsblc wpom requsst at a nominal price.

2, Quarterly reports vill centain waclassified or deslassifishle
maturemmts of concentraticns of redicactivity in the anvirem-
ment ebtaized Ly the comtracter for the purpese of ovaluating
the impect of his operation on the enviroment. In preparing
the report, it is axpacted that the contractor will mot only -
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soasides She nenmsisy Jor sebing @ ondergtesgishls jTascn~
seticm co the wabils, b will rwview the wotaws sud voape

& e isdermebion rresEmted Toom S podal o Tiew of
BSIRTHQ POVEFUTB

3¢ To imitfizie 120 pUOLTOR. 15 13 Promosen thed in sddidlom 2o
mupering the firet renmrd 43 idds perlss 22 oavEr LBe DTS

Ipispdiy e o% 13D, ke comdvestar oheeld prepsTe &
SEEMST TEReTS Do¥ B vore 1390, The sanmeey Uopord fhouid
semten safficione roprepaEiatd o Yeertye ds5ka 30 weriis

3 pied aswluanien of wwiremsesel sopdilisns Jurdmg 1959,
regothber itk Soreerishs wviaastery bext. fom sTeasey
wguid o relsseed compevemiy il %he firct wuerderiy revml,
8y L, 980. Yo Lrmure reancnsdie wxiflommity o Areaiomt,
gpafin of <he fivee cuprteriy w4 tlw eomesyy PoTsYy wonid

o pyviaTwd & the 285 beforw puslicstisn.

he T the esizr o Iamtrectur rTonEwS, 1% L mmulolpomied that
3ZT0 Fossiopariess will 1oTids wEmsl suemariss g o Loapmiseiscor
Tids DeDiS. .

To fagmilisetn “ho esisiled Jwrmmistisn of £ slms 7@ the wopoeosd
sronren, 8 reRetemsetive ITem gech of your imstelicoticsn ney e 10e

7eoed o 20tond 2 zmosticr o be il in e aitlorion &b AR Tesdomardere,
Sormamiown, Saviad, bogimdng &3 $130 2. m. oA Jemsaxy 27, 1980,

Iz 1B srent ks you satisipole swy migmificemt ryodblexs S propaping

sl Bgmsminstisg reed inferamtiea. 18 iz regmested that ws ba ndvized

Sy Jemeery 20, L¥80, in ordar thst sush zatiare cem be remalved pyior

10 v Bopsmaminre roetiss,

T ocospartvies in this natier will Bo appescisted,

Tepy d@uiy yours,

W el

’ f‘; . 3@

sak Bldgs Operations



Dr. Henry: Please note deadline, : - } Copr it F'""dad ev /
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Mrmc i.l ndo % our lctta- dntcd March 21, 1960, conmrn:lng
the above subject.

15
Ten draft copies of each of the reports must beroceind.ﬂomw
April 27, 1960, for transmittal to AEC Headquarters for réiew.
Each of your installations should prepsre -an anmal reportfor
1959 and a first quarter report for 1960. H
. i
Your cooperation in this matter will be appreciated.

A .

Very truly yours, '
- AL
. / lz .
i
30 R. [ ) i
Manager .
Osk Ridge Operations -
[
GC:s R. C. :
H. M. Roth
K. A. Shearon
L. W. Groeniger
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INIRA-LAE£RAIURX’czaEESPONDENCE
Oak Ridge Mational Laboratory

February 5, 1960

To: J. C. Hart

Re: Dissemination to the Public of Data on Environmental Levels

of Radioactivity

As the representative of Union Carbide Rucleaw Company, Oak Ridge, 1
attended a meeting at AEC Headquarters, Germantown, Maryland, an Jamary 27,
1960, for the purpose of discussing and formulating plans with regard to the
above subject. The meeting was under the direction of the Office of Mealth
and Safety and was attended by representatives of most prime contractors and
AEC operationsg offices,

Mr. william F, Finan, Assistant General Hanager for Regulation and
Safety, opened the meeting with a statement of Commission policy snd back-
ground information., He stated that the Comission policy is to make public
all unclassified and declagsified measurements of concentrations of radio~
activity in the environment obtained by the contractors for the purpose of
evaluating the impact of their operations on the enviromeent, In August of
1939, a presidential executive order assigned to the Department of Mealth,
Education and Welfare (HEW) the responsibility, within the Executive Branch,
for the collation, analysis, and interpretation of dats on envirormental

Dr. Forrest Western presented the tentative Plan for the program. Each
prime contractor will be asked to prepare, on a quarterly basis, reports ef
which the primary purpoge is to present to the local public all available
data on envirommental levels of radioactivity resulting ffom the operation of the
particular installation, The report should not contain data unrelated to plant
operations, e.g., fallout data or natural background, except as such data may
be required for proper interpretation of raw data. 1In preparing the report, it
is expected that the contractor will not only consider the nNecessity for making
an understandable presentation to the public, but will Teview the nature and
scope of the information presented from the point of view of adequate coversge,
The report should be a matter of fact account with no atteapt being made to
slant the information in any way. It should be written in such a way that
maximum understanding of the data can be obtained by such people as local
public health authorities, local news redia, and the average individual in the
comeunity. No particular format was prescribed for the report at thig time,
The Commission felt that each prime contractor could determine the best format
for its data which might be peculiar to its operation and location. A more
uniform format might be prescribed at a later date. However, the data should
be reported in a uniform system of units and the unitg recommended were those

X B ———




used by KCRP. In the case of air snd water, the units should be uc/cc and
for food and vegetation, the units should be pc/g. Radiation intemsity should
be quoted as mr/hr for gamma and mrad/hr for beta radiation.

Reports will be releassd to local rews media ona month after the end
of the calendar quarter, with copiss available upon request at a nominal price.
The first guarterly report will cover the first cslendar quarter of 1960 and
will be issued May 1, 1960. The issue of the rsport will be accompanied by a
local news release. Simultaneouslys the ABC will issus an appropriate news
rolease from Washington, giving the information that such reports are being
prepared and issued on a local basis but without any data. In addition to
zhe series of quarterly rsporxtis, it was proposed that esch contractor akill
prepare, for issue May 1, 1960, 3 suEmaxy of environmental levels of radio=
activity observed during the calendar year 19%9. Tle summary raeport should
contain sufficient representative and average data to provide a good evaluation
of environmental conditions during 1959, together with appropriate explanatory
text.

To insure reasonable uniformity of treatment and freedom from classified
information, drafts of the first quarterly report for 1960, and of ths summary
report for 1959, will be reviewed by the Headquarters staff of the AEC before
they are issued.

There was considerable discussion concerning prcblems of reporting, issw-
ing of press releases, publishing of reports and the general mechanisza of
handling the program. It was pointed out that the plans were tentative and
that final details of the program remainsd to be settled. Detdls with respect
to the mechanics of the program will be set forth in later cerrespondence from
AEC Msadquarterxs.

HQ H, Abee
HHA 1de

¢ccs A. D. Warden
D. M, Davis
W. D. Cottrell
HHA File

Copied 3/23/601mh
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MEMO TO FILE )

SUBJECT: Meeting - 1/25/60 - 9:00 a.m. . A
Present: Mr. H. H. Abee, ORNL
Mr. J. C. Hart, ORNL e
Dr. H. F. Henry, ORGDP ’ ST
Mr. J. D. McLendon, Y-12 R

This meeting had been arranged by managements of the various plants to see
that the Carbide representative from Oak Ridge to a Commission meeting to
discuss the implications of the recent AEC directive concerning the release
of environmental data to the press was aware of the problem of all of the
plants, and thus could represent all UCNC facilities in Osk Ridge. The

Oak Ridge representative is Mr. H. H. Abee of ORNL.

Mr. Hart briefly reviewed. the air sampling locations maintained by ORNL
outside of the plant, pointing out that currently air samples are obtained
at each of the old AEC portals which formerly controlled entrance to the
controlled area and at many of the TVA dams surrounding the Oak Ridge terri-
tory. The details of this environmental program are being released in the
1958 annual report of the ORNL Health Physics Division. (Note: This may be
a 1958-1959 report.)

It was agreed at the outset that this meeting would concern itself primarily
with a review of what data are currently collected and available and could
thus be readily fitted in with the present activities of the various plants.
This would then provide Mr. Abee with information so that he could make the
others present at the meeting aware of any undue hardships which their
proposals might work on any of the UCNC facilities, and would also permit
him to make appropriate suggestions and comment.

There was some discussion concerning the information which it appeared the
Commission expected in accord with its request, the format of the release,
and the mechanics of transmittal to news media. It was the concensus of the
group that the report should probably include a rather detailed over-all
review accompanied by a cover evaluation sheet; it also appeared that,
although the Commission would handle the first two releases, the various
companies themselves would be responsible for succeeding releases.

Although it was recognized that any decision concerning the content or other
details of the news releases would be appropriately made, the following
factors appeared to be generally agreeable technically to the various groups.

l. Every report of this type should be accompanied by a map showing sample
locations,

2. The actual figures should be given but these should be accompanied by
comparisons to maximum permissible concentrations. In addition, con-
sideration may also be given to comparisons with background, or past
experience where such are available and valid.
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3. No data concerning conditions inside a plant should be given except as
they are used to indicate that there could be little or no envirommental
problem outside the facility.

4, The minimum time covered by any figure reported should be one week,
Longer periods would be desirable.

5. In so far as possible, any unusual changes in measured activity should
be explained. Since such changes in the air, for example, can result
from meteorological change or from such items as both American and
Russian bomb tests, it appeared important that any reports to the press
should be careful to indicate whether or not a change in levels could
be attributed in any way to plant operations, whether it could be
otherwise explsined or not.

With respect to air, it was noted that data concerning gross beta activity
were currently available from the remote locations described above. The
possible necessity for obtsining similar alpha activity data, possibly at
the old guard portals, was mentioned, as was the fact that the ORGDP, in
testing a continuous type of sampler, hes obtained considerable bhackground
data; some of this information has shown that the radon background can be
much higher than has previously been expected.

With respect to materials released to the public streams, it was pointed out
that the ORGDP currently routinely monitors the input water to its sanitary
system for beta activity as well as other items as indicated, and these data
would thus provide a check point for the activity released by ORNL to the
Clinch River. Additional check points maintained by ORNL further down
stream were mentioned as was the possibility that ORNL might consider a
sampling point near the mouth of White Oak Lake.

It was also agreed that the current ORGDP program of sampling the mouth of
Poplar Creek would provide the necessary data concerning activity released
to the Clinch River from both Y-12 and the ORGDP, and that routine sampling
by Y-12 in the East Fork of Poplar Creek should perhaps be considered.

With respect to other environmental conditions, it appeared that limited
spot checks of activity in the vegetation of areas near the plants on an
annual basis would be rather feasible, but that if more extensive
vegetation or soil checks or checks on the animal life appear desirable,
this would necessitate additional funds.

Pending the results of the meeting itself, as well as further plant studies,

no attempts were made,other than as noted above, to determine the adequacy
and effectiveness of the various plant programs or additional information

that should be recommended.
%%. F. Henry

HFH:mh Safety, Fire, and Radiation Contro

1/28/60
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INTER-COMPANY CORRESPONDENCE
UNION CARBIDE NUCLEAR COMPANY

. . Division of Union Carbide Corporation
To: . . M. Z. Beowey Plant: 28k Ridge Gamsous Diffusion
Fog Gak Ridge Waciomald ilaboratory
%. Date: Degexther 9, 1957
§Copies To: Mrs X. Wa Bahler Subject: Frvironmemial Watterlog
Me. L. B Hmlat ZOCREATOR
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An requestad by M. Dmlet, we sre furwading the following data o
incluaton ia the fuwe~plaa tmmwgﬁ Bapiris‘s lettesr of Nowober 1%,

i  Enviromontal Mopitordmg Procedures, GGDP, gaving alir
Eadtoring ataticns for radicsctive materinls snd other
aly contasinants.

2. HGOP Tralinege woea Mep Towisg Contisucus Water Sampler A
lpontives, vith Table I, Water Survey Saupliing, ead Talls XX,
. Wier Sawrvaey Amlyses.
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WCX-163 (5-57) This form for Inter-Company Correspondence only
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Copies To:

WCX-163 (5-57)

INTER-COMPANY CORRESPONDENCE
UNION CARBIDE NUCLEAR COMPANY
Division of Union Carbide Corporation

Dr. H. F. Henry Cak Ridge Gaseous Diffusion

Plant:
Date: November 27, 1957
Subject: Environmental Monitoring

Procedures at CRGDP for
Radloactive Materials

Attached hereto is information concerning the monitoring procedures
for the sampling of environmental air and water at the ORGDP for radio-
active materials as requested in Mr. Sapirie's letter to dMr. C. E. Center,
dated November 17, 1957.

The map of the plant layout indicates the various types of air
monitoring programs established for the operations concernedj these in-
clude the continuous shift-length samples obtained by the COperations
Group, audit spot samples and job breathing zone samples, and fallout
monitoring locationsi also included are exhaust stacks used for radio-
active particulates which have been monitored from time to time. Where
routinely performed, the frequency of sampling for each location is
indicated.

From the accompanying plot plan of the ORGDP Area drainage system,
the water and mud sampling points may be located. The plot numbers
indicate the frequency of sampling and types of analyses as described
in Tables I and II.

You may wish to point out that, in addition to the monitoring program
described, we now have 10 of the new continuous air samplers and analyzers,
which it is expected will be placed in service by the first of the year.
Further, modification of the water sampling analysis may be possible if
the new procedure utilizing an ion-exchange column for the separation of
Strontium 90 now being studied is successful. It is hoped this procedure
will give faster detection of changes in radioactivity levels and more
effective hazard evaluation of the beta activity in the sanitary water

supply.

722005/
A. F. Becher
Safety and Health Physics

AFBimsp
NoRC .

Atbchments

This form for Inter-Company Correspondence only
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